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Cornell University
GRAD UATE ED U C A TIO N  A T  C O R N ELL
G rad uate  educatio n  a t  C ornell is based on  the p rinc ip le  th a t no 
objective of a university  lies deeper in  its trad itio n  o r springs h ig h er in 
its asp ira tion  than  does the n u r tu re  of scholarship. T h e  advancem ent of 
learn ing , the m ethods of learn ing , an d  the criticism  of lea rn ing  occupy 
the highest reaches of university  life an d  work. G rad u a te  ed ucatio n  
brings in to  fru itfu l contact the m ost d is tingu ished  scholars an d  the 
m ost advanced students, th a t lea rn in g  may be shared an d  th a t wisdom  
may be at least glim psed.
T h e  G rad u a te  School provides an  en v iro nm en t w ith in  w hich scholarly 
capability  is encouraged  to  em erge, thrive, an d  transm it itself. T h e  
School arranges a set of conditions congen ial to the s tu d en t w ho is p re ­
p a red  to profit from  the availability  of advanced courses of study; the 
o p p o rtu n ity  for sustained reflection; the com pan ionsh ip  of active, fu ll­
tim e fellow students; the  m ost highly developed libraries, laboratories, 
an d  o th e r facilities fo r research; the prospect of in d e p en d en t discovery 
o r recovery, of ev aluatio n  o r reva luation ; the daily presence of d is tin ­
guished teachers; an d  the h op e of a tta in in g  a firmly based stru c tu re  of 
know ledge and  a free an d  in d e p en d en t h ab it of judgm ent.
Freedom  an d  in depen dence  are key qua lities  of scholarship, an d  
gradu a te  studies at C ornell are o rd ered  so as to  preserve them  fo r bo th  
teacher an d  studen t. T h e  C ornell p rin c ip le  is th a t scholars are begotten  
by o th e r scholars, th a t judg m en ts  are  form ed by associating w ith  the 
best judges, th a t lea rn ing  lives in  the  u n b ro ken  succession of the lea rn ­
ers an d  the learned , th a t genu ine  scholarship is always hu m ane and  
rests u ltim ately  on personal teach ing  an d  personal lea rn ing , th a t success 
in g rad u ate  studies m ust consist of satisfying the professor ra th e r  th an  
a m u te  schedule of requirem ents. G rad u a te  School standard s are high, 
b u t they are  m a in ta in ed  there  n o t by the p rono uncem ents  of an  office 
b u t ra th e r  by the  m en a fte r whom  such standards are them selves 
fashioned.
T h e  C ornell g radu a te  s tud en t selects n o t only the  study he wishes 
to pursue, b u t also the scholar u n d er whose tu te lage  he wishes to pursue 
it. T h e  cand ida te  him self, no  one else, m akes the choice. Some cand i­
dates w hen they apply  for adm ission have in  m in d  the  m an  o r m en w ith
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whom  they wish to  study. T hose  who do n o t are g ran ted , u n d e r  a tem po­
rary  adviser, a sem ester in  w hich to  form  an  acqu ain tance  an d  to come 
to a decision. T h e  supervising  professor is called the s tu d en t’s chairm an. 
T h e  ch airm an an d  his associate o r associates, also chosen by the s tuden t, 
form  the s tu d e n t’s Special C om m ittee. All such m atters as the ou tlines 
of study, the observation  o f progress, the  setting  of genera l ex am in a­
tions, the  co nduc t of the thesis, an d  o th e r  exercises lead ing  to a g rad ­
uate degree are d e te rm ined  w ith in  this sm all circle— the s tu d en t an d  
the professors he has selected to d irec t him . So successful is this a rran g e­
m en t an d  so strongly does C ornell believe in  it, th a t the  Special Com ­
m ittee  enjoys ex trao rd in ary  freedom  an d  indep en d en ce  in  co nducting  
the s tuden t to his degree. T h e  G rad u a te  School sets no  course req u ire ­
m ent, no  cred it-hours requ irem en t, no  g rade req u irem en t. W ith in  the 
broad agreem ents of the G rad u a te  Faculty  concern ing  residence, oral 
ex am inations, an d  thesis, the s tud en t will be recom m ended for his 
degree w henever his Special C om m ittee judges h im  ready to receive it. 
W hen the  C om m ittee is satisfied, the requ irem en ts  are.
T h e  C ornell G rad u a te  School has an  en ro llm en t of 3,300 students, 
an d  the G rad u ate  Faculty  consists of ab o u t 1,100 m em bers. In  co n trast 
to  m any o th e r g radu a te  schools, approx im ate ly  98 pe rcen t of the  stu ­
den ts are full-tim e degree candidates, w ith  the m ajo rity  in  program s 
lead ing  to  the  Ph.D . degree.
T h e  U niversity expects that all graduate s tuden ts  at C ornell U n i­
versity shall, a t all tim es, act w ith  a m ature and  m orally responsible  
a ttitu d e , recognizing the basic rules o f society and  the com m o n rights 
o f others.
ADMISSION
APPLICATIONS
T o  be considered fo r adm ission to  the G rad ua te  School an  ap p lican t 
m ust (1) ho ld  a baccalaureate  degree g ran ted  by a faculty o r university  
of recognized stand in g  o r have com pleted  studies eq u iv a len t to  those 
requ ired  for a baccalaureate  degree a t C ornell, (2) have ad equ a te  p rep a ­
ra tio n  fo r g radu a te  study in  his chosen field of in struction , (3) have 
fluen t com m and of the English language, an d  (4) p resen t evidence of 
prom ise in  advanced study an d  research. S tudents from  U n ited  States 
colleges an d  universities should be in  the  top  th ird  of th e ir  g rad u a tin g  
class.
A pplications for adm ission should  be requested  from  the  G rad ua te  
School, Sage G rad u a te  C enter, C ornell U niversity, Ithaca, N.Y. 14850. 
T w o letters of reco m m endation  should  be sen t from  the ap p lic a n t’s 
m ajor instructors. Official transcrip ts  from  all the in s titu tio n s  o f h igh er 
lea rn in g  a tten ded , and , w here requ ired , the  G rad u ate  R ecord  E xam in a­
tion o r the M iller A nalogies T es t scores com plete the ap p lica tio n .
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All ap p lica tions from  residents o r citizens of the  U n ited  States o r 
C anada m ust be accom panied by a $15.00 n o n re fu n d ab le  fee. A p p li­
cants from  o th e r countries who have been accepted for adm ission 
m ust pay this fee before reg istra tion .
Fellow ship an d  adm ission ap p lican ts  are u rged  to take the G rad u ate  
R ecord E xam in ation  (G RE) A p titu d e  (Verbal an d  Q u an tita tiv e) T ests 
of the E duca tiona l T estin g  Service, and  to have the scores sent to the 
C ornell G rad ua te  School as p a rt of th e ir ap p lica tio n  m aterials. In fo rm a­
tion  ab ou t the tim es an d  places of test ad m in istra tion s may be ob ta in ed  
d irectly  from  the E duca tion a l T estin g  Service, P rinceton , New Jersey 
08540. T h e  F ield  listings, pages 53 ff., should  be consu lted  for Fields 
req u iring  the scores of bo th  the A p titu d e  T est an d  the  p e rtin e n t 
A dvanced T est.
Foreign app lican ts  whose native language is no t English an d  who 
have received th e ir  secondary o r advanced ed ucation  in  the English 
language should subm it to the G rad u a te  School a s tatem ent to this 
effect signed by a responsible officer of a U n ited  States Embassy o r 
C onsulate o r by an  ap p ro p ria te  official of the ed ucatio nal in stitu tio n  
involved. If English has n o t been the m edium  of in struction , app lican ts  
m ust take the  T es t of English as a Foreign L anguage by a rran g em en t 
w ith  E ducational T estin g  Service, P rince ton , New Jersey 08540. T h is  
testing  program  is available th ro ug h ou t the world. In fo rm ation  on 
times an d  places for ad m in is tra tio n  of the test m ay be o b ta in ed  d irec t­
ly from  the address given above. T h e  test score m ust be rep o rted  directly  
by the testing  organ ization  to the G rad u a te  School as p a r t  of the 
essential ap p lica tio n  in fo rm ation . Since this test is diagnostic, no  final 
action on app lica tio ns will be taken  u n til  the scores have been 
received. Adm ission to those ap p lican ts  whose scores ind icate  unsatis­
factory com m and of English may be den ied , o r it may be m ade co n tin ­
gen t u po n  evidence of im provem ent.
CATEGORIES OF ADMISSION 
Degree Programs
It is expected  th a t m ost app lican ts  fo r adm ission in te n d  to pu rsue  a 
p rogram  for an  advanced degree. A pplican ts m ay specify candidacy for 
the M aster of Arts o r M aster of Science o r one of the professional 
M aster’s degrees listed on pages 26-30. However, since C ornell has a 
strong com m itm ent to doctoral work, m ost studen ts are  encouraged 
to  enro ll in a doctoral program . In  some fields, s tuden ts registered in a 
doctoral program  m ay be req u ired  to seek a M aster’s degree as an 
in itia l step in the program .
O n ly  u n d e r  u n u su a l c ircum stances w ill an y o n e  w ho a lread y  h o ld s 
an  ad v an ced  deg ree  be p e rm itte d  to  ap p ly  fo r  th e  sam e degree .
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Provisional Candidacy
U n d er circum stances in  w hich it is difficult to  evaluate  the  academ ic 
background  of qualified  applican ts, they m ay be ad m itted  to  provisional 
candidacy. O rd in arily  only  one sem ester of study in  prov isional cand i­
dacy is p erm itted , an d  the s tud en t who fails to  qualify  fo r candidacy 
at the  en d  of th a t tim e may be requested  to  w ithd raw  from  the 
U niversity.
Noncandidacy
W hen staff an d  facilities are available , the  G rad u a te  School w ill ad m it 
some ap p lican ts  w ho do  n o t in te n d  to  w ork tow ard  an  advanced degree 
a t C ornell b u t who have special objectives for fo rm al study o r scholarly 
w ork a t the  g rad u ate  level, p rov ided  they satisfy all the  en tran ce  req u ire ­
m ents expected  of degree candidates. R eg istra tion  in  noncandidacy  
is restric ted  to two semesters.
CHANGE OF STATUS
A s tu d en t who wishes to change his status from  nondegree candidacy to  
reg u la r candidacy o r from  one degree o r F ield  to  an o th er, o r  who, afte r 
receiving the M aster’s degree, wishes to u n d ertak e  candidacy for the 
doctorate, m ust subm it a request in  w riting  to the  D ean  of the G rad ua te  
School asking for transfer to the  new  status. R easons fo r th e  ch ange in  
status should  be given. Provisional candidacy is au tom atica lly  review ed 
a t  the  end  of each sem ester; therefo re , no  le tte r  is necessary.
DEGREE R EQ U IR EM EN TS 
T H E  SPECIAL COMMITTEE
T h e  genera l degree requ irem en ts  of the  G rad u ate  School are k ep t a t  a 
m in im um  in  o rd e r to give the s tud en t m axim um  flexibility  in  choosing 
a desirable p rogram  of studies. Since progress in  g rad u a te  study depend s 
so m uch on  the  in d iv id ua l s tu d e n t’s s ituation , the re  are  no  course or 
g rade  requ irem en ts im posed by the  G rad u a te  School. T h e  s tu d e n t’s 
p rogram  is developed w ith  the  aid  an d  d irec tion  o f a Special C om m ittee 
chosen by the  s tu den t from  the area o f studies of in te rest an d  is 
designed to  best fit the specific needs an d  desires of the in d iv id u a l s tu ­
den t. Satisfactory progress tow ard the degree is ju d g ed  solely by the 
Special C om m ittee ra th e r  th an  by any a rb itra ry  s tandard s im posed by 
the G rad u a te  School.
T h e  Special C om m ittee u n d e r w hich a M aster of A rts o r a M aster of
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Science cand id a te  carries on  his w ork is com posed of a chairm an  who 
represen ts the  m ajo r subject, an d  one rep resen ta tive  of an  ap p ro p ria te  
m ino r subject. T iie  Special C om m ittee of a doctoral s tu d en t is com­
posed of a chairm an, rep resen tin g  the  m ajo r subject, an d  two o th e r 
m em bers rep resen tin g  o th e r areas of in terest. T h e  ch airm an  of the 
Special C om m ittee directs the s tu d en t’s thesis research. Some Fields of 
study requ ire  two m in o r subjects fo r doctoral program s w hile o thers 
requ ire  only  one, b u t all Ph.D . Special C om m ittees have th ree m em bers.
T h e  selection of the  F'ield and  the m a jo r subject, as well as the 
chairm an of the Special C om m ittee, is m ade by the incom ing studen t. 
I t  is the priv ilege of the g rad u a te  s tu d en t to ask any m em ber of the 
G rad ua te  School Faculty  w ho is in  the F ield  of his m ajo r subject to 
serve as his chairm an . T h e  chairm an in  tu rn  advises the s tu d en t ab o u t 
m ino r subjects an d  faculty m em bers w ho m igh t be ap p ro p ria te  to rep re ­
sent them  on his Special C om m ittee. T h e  choice of m ajo r an d  m ino r 
subjects an d  the  form ation  of the Special C om m ittee m ust be recorded 
in  the G rad u a te  School Office w ith in  two weeks of the  beg inn ing  of 
the first term  of residency. How ever, since the s tu d en t m ay be u n certa in  
of his asp irations a t  tha t tim e, he is encouraged to change the  m em ber­
ship of his Special C om m ittee as his aim s becom e m ore definite.
In  some of the larger Fields of the G rad ua te  School the  difficulty in 
m aking  a wise selection of a C om m ittee is so grea t th a t the Field R e p ­
resentative o r o th e r  faculty m em ber m ay serve tem porarily  as the  chair­
m an of the  Special C om m ittee w hile the s tu den t seeks a pe rm an en t 
ch airm an an d  com m ittee to supervise his program s of study.
T h e  m em bers of the Special C om m ittee decide u po n  the  s tu d en t’s 
p rogram  of study an d  research an d  w h ether he is m aking  satisfactory 
progress tow ard the degree. T h ey  conduc t an d  rep o rt on  oral exam ­
inations, an d  they ap pro ve the  thesis. T h e  C om m ittee an d  the s tud en t 
constitu te  an  in d e p en d en t w ork ing u n it. A ll m em bers of the  G rad uate  
School Faculty, how ever, are free to  p a rtic ip a te  in  the scheduled exam ­
ina tions an d  review the theses of cand ida tes  for degrees.
T h e  organ ization  of the G rad u a te  School at C ornell is based on a 
concept of fields of study w hich is in d e p en d en t of colleges an d  d e p a r t­
m ents. I t  is thus possible for a g rad u ate  s tu den t to take courses in  
any division of the  U niversity  an d  to choose m ajo r an d  m ino r subjects 
w ith ou t regard  to o rgan izational lines.
RESIDENCE
T h e  G rad u ate  Faculty regards study in  residence as essential. A lthough 
a person w ork ing off-campus may a tta in  proficiency in  a techn iqu e o r 
even in a field of know ledge, he m ay fail in o th e r ways to  a tta in  the 
b read th  of know ledge necessary for scholarly work. In  ad d itio n  to  con­
tact w ith  the lib raries an d  physical facilities of the U niversity , he needs 
the  daily  acquain tance , com pany, aid , an d  stim ulus of o thers engaged 
in  sim ilar pursuits. H e  should  form  the h a b it of a tte n d in g  lectures, 
sem inars, an d  m eetings of groups in whose activities he takes interest.
Full-tim e study for one sem ester w ith  satisfactory accom plishm ent
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constitu tes one residence u n it. T h e  G rad ua te  School Faculty  requires 
th a t each cand ida te  for a M aster’s degree ea rn  two un its  of residence, 
an d  fo r the  Ph.D . degree six u n its  of residence. How ever, the  tim e 
req u ired  to  ob ta in  the  degree generally  exceeds those m in im um  req u ire ­
m ents.
A s tu d en t m ust com plete all the requ irem en ts  for the M aster’s degree 
in  fo u r years an d  for a doctoral degree in  seven years.
A s tud en t in  a doctoral p rogram  m ay ea rn  no m ore th an  two u n its  
for w ork don e in Sum m er R esearch, Sum m er Session, an d  the  D ivision 
of E x tram ural Courses. A t least fou r of the six req u ired  un its  m ust be 
ea rn ed  as a full-tim e studen t, ea rn in g  th ree-quarters  of a residence u n it  
o r m ore each term , an d  two of the last fo u r u n its  m ust be ea rn ed  in  
successive term s of full-tim e study on the C ornell cam pus.
Transfer of Residence
C andidates  fo r the  M aster’s degree m ay n o t co u n t study in  o th e r  g rad u ­
ate  schools as p a rt of th e ir  residence. C and idates  fo r the doc to ra te  m ay 
be p e rm itted  to  co un t study fo r the M aster’s degree as eq u iv a len t to  two 
residence units; those w ho have received tra in in g  of an  ex cep tional 
q ua lity  an d  am o u n t m ay p e titio n  for m ore. N o com m itm en t regard ing  
th is m ay be m ade u n til  a fte r the  s tu d en t has en te red  in to  residence 
an d  his Special C om m ittee has had  fu rth e r  o p p o rtu n ity  to  judge his 
accom plishm ents. T h e  residence transferred  m ust n o t exceed th a t w hich 
w ould have been earn ed  u n d e r sim ilar circum stances a t  C ornell. C redits 
secured d u rin g  study as an  u n d erg rad u a te  o r as a special s tuden t, even 
for work in  courses designed p rim arily  o r w holly fo r g rad u a te  students, 
will no t be allowed.
Summer Session
T o  receive residence cred it th rough  reg istra tion  in  the  Sum m er Session, 
the can d id a te  m ust register in  b o th  the Sum m er Session an d  the 
G rad u a te  School an d  m ust file a sta tem en t o f courses satisfactory to 
his Special C om m ittee. T h e  com pletion  of eigh t o r m ore hou rs of cred it 
in  the eight-w eek session, o r a m in im um  of six hours in  the  six-week 
session, will co un t as one-half o r two-fifths o f a residence u n it  respec­
tively, if approved  in  advance an d  rep o rted  as accep tab le  by the can d i­
d a te ’s Special C om m ittee.
R equ irem en ts  for M aster’s degrees may, u p o n  ap p ro v al of the a p p ro ­
p ria te  g rad u a te  Field, be com pleted  solely d u rin g  the sum m er period  
if in stru ction  in  the chosen m ajo r an d  m in o r subjects is offered. O n ly  
two residence u n its  for study in  the Sum m er Session m ay be accepted 
in  fu lfillm ent of requ irem en ts  for the doctorate. U p o n  recom m enda­
tion by the Special C om m ittee of a s tu d en t an d  on ap p ro v al by the 
D ean of the  G rad ua te  School, residence m ay be transferred  fo r study 
don e in  one p reced ing  C ornell Sum m er Session period  if such study 
is a ttested  to be an  in tegra l p a rt of the g rad u a te  p rogram  subsequently  
und ertaken .
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SUMMER RESEARCH
T o  encourage studen ts to  co n tin ue  th e ir  studies d u rin g  the sum m er 
period , no  tu itio n  o r fees are charged for sum m er research if the s tud en t 
has been registered d u rin g  the previous academ ic year. S ubstan tial 
funds are  also available fo r sum m er fellow ship an d  research assistant- 
ship suppo rt. A special sum m er fellow ship program  is also available for 
those studen ts  who have held  teaching fellow ship ap p o in tm en ts  d u r ­
ing  the previous academ ic year. S tuden ts have access to the regu lar 
services of the  U niversity  C linic an d  H o sp ita l d u rin g  the sum m er 
w ithou t charge.
U n d er certa in  conditions, studen ts may also accum ulate  residence 
cred it in  the sum m er term .
Part-Time Studies
Essentially, a ll g rad u a te  s tuden ts a t C ornell are  full-tim e studen ts. In  
those cases w here em ploym ent is necessary, studen ts may ho ld  positions 
req u ir in g  up  to ten  hours of w ork w ith o u t red uc tion  of residence credit. 
T each in g  fellows an d  research assistants whose duties requ ire  u p  to 
tw enty hours a week are ab le to  o b ta in  full residence credit.
T h e  leg islation w ith  respect to elig ib ility  of part-tim e em ployees for 
residence un its is as follows.
E m p l o y m e n t R e s id e n c e  U n i t s  A l l o w a b l e p e r  S e m e s t e r
T o ta l clock 
hrs. per week
C ontribu tory in 
the m ajor field  
of study and  
on cam pus
N o n co n trib u to ry  
bu t on campus Of) cam pus
0 -1 0  hours 1 u n it 1 u n it 1 u n it
1 1-20  hours 1 u n it s/4 u n it s/4 u n it
21-30 hours y4 u n it 14 u n it (See paragraph
below)
If the em ploym ent is m ore th an  tw enty clock-hours per week an d  is off 
cam pus, o r if it is m ore than  th irty  clock-hours pe r week u n d e r any 
circum stances, a m axim um  of two-fifths of a residence u n it  pe r sem ester 
may be earn ed  th rou g h  reg istration  in  the D ivision of E x tram ura l 
Courses, b u t this will be p e rm itted  only  on the basis of p e titio n  
approved  p rio r  to the tim e th a t the w ork is u nd ertak en . For the degree 
of M aster of Arts o r M aster of Science a m axim um  of one u n it, an d  for 
the degree of Ph.D . a m axim um  of two u n its  of residence m ay be 
ea rn ed  in  this way.
T herefo re , u n d er the circum stances described above, degree candidates 
may accum ulate residence un its for course w ork com pleted th rou g h  the 
Division of E x tram u ral Courses. Instru ction  is offered in  certa in  fields
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of study bo th  on an d  off the  cam pus. F ifteen  cred it hou rs  are the  equiv­
a len t of one residence u n it, an d  six c red it hou rs  the eq u iv a len t of two- 
fifths of a residence u n it— the sm allest frac tion  th a t w ill be reco rded  
by the  G rad u a te  School tow ard fu lfillm en t of residence requ irem en ts . 
D etailed  in fo rm atio n  concern in g  ex tram u ra l courses an d  reg istra tion  
procedures may be o b ta in ed  from  the D ivision o f E x tram u ra l Courses, 
B-20 Ives H all.
EXAMINATIO NS
T h e  Special C om m ittee conducts the  ex am ina tions th a t are req u ired  
for the  degree. A t the  d iscretion  of the  Special C om m ittee these 
ex am ina tions m ay be en tire ly  o ral o r bo th  o ral an d  w ritten . T h e  
follow ing exam ina tions are requ ired :
F or the  M aster’s degree: a final exam ina tion , w hich u n d e r  certa in  
co nd itions m ay be com bined  w ith  the  A dm ission to  (Ph.D .) C andidacy 
E xam in ation .
F or the  doctoral degrees: (1) A com prehensive A dm ission to C an ­
didacy E xam in a tio n  for form al adm ission to  doctoral candidacy. T h is  
exam ina tio n  m ay n o t be taken  u n til  tw o u n its  of residence c red it have 
been accum ulated  an d  is norm ally  taken  in  the  second o r th ird  year. 
T w o term s of residence m ust be cred ited  a fte r  this ex am ina tion . (2) 
A final ex am ina tion , w hich is p rim arily  concerned  w ith  the  doc to ra l 
d issertation .
In  Fields th a t so desire, the Special C om m ittee may, a f te r  the 
Adm ission to C andidacy E xam in a tio n  has been taken , n o m in a te  the 
s tu d en t for a M aster’s degree w ith o u t the req u ire m en t of a thesis 
w hether o r n o t adm ission to  candidacy has been ap proved . T h e  degree 
w ould be aw arded a fte r the  com pletion  o f fou r u n its  of residence cred it.
In  some Fields a qua lify ing  ex am in a tio n  is given a t an  early  da te  to 
de term ine the  s tu d en t’s fitness for u n d ertak in g  advanced  study an d  to 
enab le  the Special C om m ittee to  p lan  a p rogram  w hich w ill m ake h im  
fam ilia r w ith  the requisite  know ledge an d  techn iques o f his chosen field 
of study.
W hen  the  cand ida te  has com pleted  th e  thesis, he presen ts it  to  the 
Special C om m ittee a t the  final thesis ex am in a tio n . T h is  ex am in a tion  
is o ral an d  covers subject m a tte r re la ted  to  the  thesis topic.
FOREIGN LANGUAGE REQUIREMENTS
Each F ield  of in stru ction  has its ow n foreign language req u irem en ts  
w hich it considers m ost useful to  the  p a rtic u la r  area  of study. Any 
Special C om m ittee may, a t  its d iscretion , req u ire  know ledge of foreign 
languages beyond the an n ou nced  requ irem ents.
C and idates  req u ired  by Fields to  dem onstra te  a read ing  ab ility  in  
French, G erm an, R ussian , o r Spanish m ust pass the  G rad u a te  School 
Foreign L anguage T est given by the E d uca tion a l T es tin g  Service, 
P rince ton , N .J. 08540, an d  ad m inistered  by the  G rad u a te  School. A
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charge is m ade to cover the cost of ad m in istering  each test. As an  
a lte rn ative, candidates m ay pass the read ing  p a rt  of the CEEB college 
language test w ith a score satisfactory to the D ivision of M odern  
Languages. S tudents who take ex am ina tions in languages o th e r than  
French, G erm an, R ussian , o r S panish  o r in  a  speak ing know ledge of 
any language, should arrang e w ith  the G rad ua te  School Office for 
assignm ent to a su itab le  exam iner. A rrangem ents to  dem onstra te  a 
h igher level of proficiency in  a foreign language as req u ired  by some 
Fields may be m ade a t the G rad ua te  School Office.
A s tu den t may p e titio n  the  D ean to transfer a language ex am ina tion  
taken  elsew here to  his record  a t C ornell.
Courses designed to aid  g rad u a te  studen ts  in  lea rn in g  how  to  read  
French, G erm an, R ussian , an d  Spanish are given by the  D ivision of 
M odern  L anguages in  co operatio n  w ith  the G rad u a te  School Faculty.
THESIS
C andid ates  fo r the degrees of M aster of Arts o r M aster of Science are 
requ ired  to  subm it a thesis in fu lfillm ent of the requ irem en ts  for the 
degree. In  some fields a thesis is also req u ired  for professional M aster’s 
degrees. C andidates for the doctoral degree m ust com plete a thesis w hich 
constitu tes an  im aginative co n trib u tio n  to know ledge. T h e  faculty 
requires pub lica tio n  of Ph.D . theses by abstrac t o r m icrofilm .
FINANCIAL SU PPO R T
Extensive financial su p p o rt is available to C ornell g rad u a te  students. 
A pproxim ately  3,000 of the 3,300 g rad u a te  studen ts have financial sup ­
p o rt in  the form  of fellow ships, teach ing  fellowships, an d  research 
assistantships.
Since the  dem ands of g radu a te  study are  so great, s tuden ts  are dis­
couraged from  trying to o b ta in  financial su p p o rt th roug h  em ploym ent 
ou tside the ir academ ic interests.
No special form s are available for financial aid. T h e  ap p lican t should 
check the type o r types of ap p o in tm e n t fo r which he wishes to be 
considered on the ap p lica tio n  for adm ission form.
TEACHING FELLOWSHIPS
T h e  du ties of a teach ing  fellow norm ally  involve classroom  an d  lab ­
oratory  in stru ction  of underg rad ua tes  and , as such, play a m a jo r ro le 
in  the ed ucatio nal process an d  the academ ic a tm osphere of the  U n i­
versity. Since a large m ajority  of C o rn e ll’s g rad u ate  s tuden ts  eventually  
seek a career in  teaching, the experience gained  from  these a p p o in t­
m ents is an inva luab le  p a rt of the s tuden t's  developm ent. In  m ost fields
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of study studen ts  are  encouraged  to spend  some tim e in  teaching, an d  
in  a few fields the faculty  believe the  experience so im p o rta n t th a t they 
requ ire  it  of a ll s tuden ts in  doctoral program s. A n a p p o in tm e n t as a 
teaching fellow is usually  in  the  s tu d en t’s m a jo r field o r  in  one th a t is 
closely re lated . T h e  du ties req u ire  from  ten  to  tw enty to ta l clock-hours a 
week of the s tu d e n t’s tim e, dep en d in g  on the  field. A teach ing  fellow 
whose du ties are in  his m ajo r field of in te rest an d  do n o t exceed 
tw enty hours is e lig ib le fo r fu ll residence cred it. T h e  rem u n era tio n  
varies widely, b u t it  is usually  from  §1,900 to  §2,700 fo r an  academ ic 
year an d  m ay be supp lem en ted  by a scholarship  w hich covers tu itio n  
an d  general fees. A special sum m er fellow ship p rogram  is also available 
for teach ing  fellows. Because o f possible problem s in  com m unication  
w ith  underg radua tes, app lican ts  from  non-E nglish-speaking countries 
are  n o t norm ally  ap p o in te d  as teach ing  fellows in  th e ir  first year a t 
C ornell. T each in g  ap p o in tm en ts  are m ade by d e p a rtm en t chairm en. 
A p plicatio ns for these positions should  be m ade to  the  F ield  R ep re ­
sentative of the field offering the m a jo r subject of in te rest to the  s tuden t.
RESEARCH ASSISTANTS
T h e  du ties of a research assistant involve w ork on a research projec t. 
T h e  w ork perfo rm ed  is frequen tly  ap p licab le  to  the s tu d e n t’s thesis 
research  an d  is u n d e r the d irec tio n  of the ch airm an  of his Special 
C om m ittee. T h e  s tu d en t is req u ired  to spend  tw enty hours a week, b u t 
if the  research is in  the  field of his m ajo r in te rest he is ab le to  acquire 
full-tim e residence cred it. In  m any fields of study such ap p o in tm en ts  
are norm ally  m ade after the s tu d en t has com pleted  a t least one  year 
o f g radu a te  study.
FELLOWSHIPS
A fellow ship o rd in a rily  is aw arded in  o p en  com petitio n  to a full-tim e 
s tud en t w ho is a can d ida te  for a h igh er degree (usually a Ph.D .), p r i­
m arily  on  the  basis of scholastic ab ility  an d  prom ise of achievem ent 
as a g radu a te  s tuden t. H ow ever, if the  com bined an tic ip a ted  incom e of 
the s tud en t an d  his spouse for the year of S ep tem ber 1, 1969, to  Septem ­
b er 1, 1970, exceeds §8,000, the  fellow ship may be ad justed  accordingly. 
T h e  aw ard is m ade as a tax-exem pt gift, an d  it usually  covers no t only 
tu itio n  an d  genera l fees b u t m ay also p rov ide a sub stan tia l s tip en d  for 
living expenses d u rin g  ten ure . A s tu d en t w ho holds a fellow ship is 
free to select his ow n research projec t, subject to  the  ap p ro v al of 
his Special C om m ittee, an d  his p rim ary  responsib ility  is to  pursue  
his studies for his degree. T h e  aw ard of the fellow ship does n o t obligate  
the h o ld er to  ren d e r services to  the U niversity , except th a t in  certa in  
fields some teach ing  is req u ired  of a ll g radu a te  studen ts  for the  sake of 
experience an d  tra in ing , n o r is the ho ld er of a fellow ship com m itted  in  
any way w ith  respect to fu tu re  em ploym ent. T h e  ho ld er of a fellow ­
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ship m ay accept no o th e r ap p o in tm e n t o r em ploym ent w ithou t p e r­
mission of the Fellow ship B oard; how ever, teach ing  responsib ilities 
will usually be ap p ro v ed  as a ro u tin e  m a tte r if they co n trib u te  to the 
s tu d en t’s g rad u a te  p rogram  an d  do n o t exceed ten  clock-hours of 
w ork pe r week.
T h e  nu m b er of academ ic-year fellow ships aw arded by the  G rad ua te  
School is so extensive th a t it is im practical to p resen t a listing. (See also 
Sum m er Fellow ship S upport, p. 16.) M any o th e r fellow ships are 
offered to studen ts m ajo rin g  in  certa in  fields of study, an d  some of these 
are no ted  in  the descrip tions of the fields.
A new p rogram  has been in itia ted  a t C ornell fo r studen ts  in  the 
hum an ities  an d  in  selected fields of the social sciences (A nthropology, 
Economics, G overnm ent, L inguistics, Psychology, an d  Sociology). Its 
aim  is to reduce the tim e requ ired  for a Ph.D . degree. T h is  is to  be 
accom plished th rough  a greatly  en larged  program  of sup po rt, w ith o u t 
any sacrifice in  the academ ic s tandards o r requ irem en ts  fo r the degree. 
Incom ing  studen ts in  the Fields covered by the program  will be 
gua ran teed  su p p o rt for four fu ll years, inc lud ing  the sum m er follow ing 
the first academ ic year. In  m ost cases, there  will be fellow ship sup po rt 
fo r th ree  of the years, w ith  increasing stipends accom panied by full 
tu itio n  an d  general fees. O ne year, o r in  a few cases u p  to two years, 
of teaching fellow ship will provide bo th  su p p o rt an d  va luab le  ex p eri­
ence an d  tra in in g . D ependency allow ances will be available. A b ou t 90 
p e r cen t of those in  the  program  will be given m odest sum m er scholar­
ships to  enable them  to co n tin ue  th e ir  studies th ro u g h o u t the  year.
M any p rivate  an d  federally  su p p o rted  fellow ships are also adm inis­
tered  by the G rad ua te  School. N a tio na l Science F o u n d atio n  T ra inee - 
ships, as well as N a tio na l D efense E duca tion  Act (NDEA ) T itle  IV' 
Fellowships, are available to U.S. citizens. T h e  ap p lica tio n  dead line  for 
these is February  1 for the follow ing academ ic year; candidates for 
these fellow ships are nom inated  by the F ield, hav ing  been chosen 
from  am ong those studen ts  app ly ing . N D EA  T itle  IV Fellowships offer 
three years of su p p o rt to  doctoral s tuden ts  who in ten d  to en te r a 
teaching career. (Since com pletion  of a Ph.D . p rogram  a t C ornell 
norm ally  requires fo u r years, an d  because the program  is aim ed a t 
prospective teachers, ND EA  Fellows are norm ally  expected  to gain  
teaching experience an d  have su p p o rt d u rin g  one of the years as 
teaching fellows.)
T h e  purpo se of the N D EA  T it le  VI (N D FL) Fellow ship program  is 
to provide en couragem ent to ind iv iduals  tak ing  advanced tra in in g  in 
languages an d  in  associated area studies designated  as being  of critical 
im portance to the U n ited  States. For area studies, see pp. 32-42. A p p li­
cants who are in terested  in N D F L  Fellow ship su p p o rt m ust so ind icate  
when requestin g  th e ir  ap p lica tio n  m aterials fo r adm ission. N a tion a l 
Institu tes  of H ea lth  T ra in eesh ip s  are available an d  are offered by fields 
which have been aw arded such grants.
A space is p rov ided  on the  adm ission ap p lica tio n  form  in  w hich the 
s tu d en t m ay ind icate  the  type of su p p o rt for w hich he wishes to  be 
considered. N o special fellow ship ap p lica tio n  form  is required .
Prospective g rad u ate  studen ts should also consider app ly ing  for
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fellow ships aw arded on  a n a tio n a l basis by the  N a tio n a l Science F o u n d a­
tion , the  A tom ic Energy Com m ission, the  P ub lic  H e a lth  Service, the  
W oodrow  W ilson N a tion a l Fellow ship F o u n d atio n , an d  the F ord  
F ou ndatio n . T hese program s have dead lines fo r ap p lications, some as 
early  as D ecem ber 1. A pplican ts should  check on  the  d a te  p e rtin e n t 
to the  fellow ship. In  some cases it is possible for w inners of NSF an d  
AEC aw ards an d  for PH S Fellows to  ho ld  half-tim e ap p o in tm en ts  as 
teach ing  fellows for an  ad d itio na l stipend .
N ew  York State provides several form s of financial sup po rt. T h e  
H e rb e rt H . L ehm an Fellow ship program  is open  to ap p lican ts  from  all 
states whose in te rest is in  social sciences o r pu b lic  o r in te rn a tio n a l 
affairs. T hese  Fellow ships are aw arded on a com petitive basis an d  m ay 
be used only  in New York State in stitu tion s. L ehm an  Fellowships 
provide each rec ip ien t w ith  $4,000 for the  first year of g rad u a te  study 
an d  $5,000 for each subsequent year. New York State residen ts are 
elig ible fo r R egents College T each in g  Fellow ships o r R egen ts Fellow ­
ships for D octoral S tudy in  Arts, Science, an d  E ng ineering . A ny of 
these m ust be ap p lied  fo r by D ecem ber 1 on  form s o b ta in ed  from  the 
R egents E xam ination  an d  Scholarship C enter, New York State E duca­
tion  D epartm en t, A lbany, New York 12224.
As agreed upon  by some of the  m em bers of the C ouncil of G rad u a te  
Schools in  the  U n ited  States, the  reg u la r tim e for notifica tion  of aw ard 
from  C ornell of fellow ships an d  scholarships for the  succeeding aca­
dem ic years is A p ril 1. A ll fe llow ship  an d  scholarship applications  
received by February 1 w ill be considered fo r  A p r il awards, an d  every 
effort w ill be m ade to notify  each a p p lican t appro ved  fo r aw ard no 
la te r  th an  A p ril 6 as to w h ether he has a fellow ship o r  is nam ed  as 
an a lte rn a te . I t  is hoped  th a t the aw ardees will notify  the  G rad ua te  
School no  la te r  th an  A p ril 15 of th e ir  acceptance o r rejec tion  of the 
aw ard. F ailu re  to do  this by A p ril 15 w ill be considered a declinatio n . 
A pplications received a fte r  February  1 w ill be considered only  if 
vacancies occur.
SUPPORT IN T H E  HUMANITIES
R ecognizing th a t the  availab ility  of financial su p p o rt fo r co n tin u ing  
g radu a te  studen ts  in  the area of the  H u m an itie s  is less th an  in  o th e r 
areas, C ornell has m ade a p a rticu la r effort to co m pensate fo r this 
inequ ity  by a  special C ornell-supported  program . S tudents in  doctoral 
program s in  the H u m an itie s  area w ho en te r  w ith  financial su p p o rt from  
C ornell, o r w ith na tionally  aw arded fellow ships, are  g ua ran teed  su p p o rt 
in  the  form  of an  assistantship o r a fellow ship for a four-year period , 
p rov ided  they are m aking  satisfactory progress tow ard  the  doctoral 
degree.
SUMMER FELLOWSHIP SUPPORT
T h e  G rad u a te  School Faculty believes th a t g rad u ate  ed ucation , in 
con trast to u n d erg rad u a te  program s, should  be on a year-round basis to
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en ab le  studen ts  to o b ta in  the ir degrees in  a reasonab le period  of tim e. 
T h e  m ajority  of C ornell Ph.D . s tuden ts are, therefore, su p p o rted  over 
the sum m er period  th ro ug h  research assistantships an d  fellowships. 
N orm ally  the sum m er period  is devoted  to in fo rm al study an d  research 
ra th e r th a n  to  course work, an d  no tu itio n  o r fees are  charged.
T w o  extensive sum m er fellow ship program s based on  financial need 
are notew orthy . O n e involves aw ards to those studen ts w ho have been 
full-tim e teaching fellows. T h e  o th e r involves fellow ship su pp o rt 
to studen ts who are in  the final stages of th e ir  thesis p rep a ra tio n . 
I t  is expected  th a t some 250 sum m er fellow ships will be aw arded for 
the sum m er of 1969 u n d er these two program s. A n o th er 1,300 studen ts 
will be sup p o rted  as research assistants, an d  250 studen ts  w ill be on 
twelve-m onth fellowships.
RESIDENCE HALL ASSISTANTSHIPS
Assistantships in U niversity  residence halls are available fo r m en and  
women g radu a te  s tuden ts in  any academ ic field. T h ey  are m ost a p p ro ­
p ria te  for g rad u a te  s tuden ts  w ho desire experience in  w ork ing w ith  
u nd erg rad ua te  s tuden ts and  U niversity  staff w hile co n trib u tin g  financial­
ly to th e ir own study.
fn  the w om en’s area eigh teen  assistantships are available , offering 
liv ing  expenses an d  a yearly stipend . P articu lars  an d  ap p lica tio n  form s 
m ay be ob ta ined  by w riting  to  the Office of the  D ean of S tudents, 133 
Day H all. Personal in terview  is desirable b u t n o t always requ ired .
In  the m en ’s housing  area two types of positions are  available , the 
H ead  Residency an d  R esiden t Advisorship. T h e re  are H ead  Residencies 
for single an d  m arried  m en. A H ead  R esiden t receives his ap artm en t, 
a s tipend  of §700, paym en t of one-half tu itio n  an d  fees, a n d  board  
package w hich varies according to his m arita l status. R esiden t Advisor- 
ships are  available to single m en. A R esiden t Advisor receives his 
room , a §500 stipend , paym ent of one ha lf tu itio n  an d  fees an d  tw enty 
meals weekly in U niversity  facilities. T h e re  are eight H ead  R esidencies 
an d  R esiden t Advisorships. T hese  m en w ork in counseling  an d  gu id ­
ance, p rogram m ing  an d  d irec t the  activities of U n d erg rad u a te  R esidence 
Counselors.
A pplications should  be addressed to the Office of the D ean o f S tu­
dents, 133 Day H all. T h e  d ead lin e  for ap p lica tio n  for positions in  
m en ’s dorm ito ries is J a n u a ry  15. A personal in terview  is req u ired  for 
acceptance fo r a position .
LOANS
O nly g rad u a te  studen ts  duly  registered in a degree-granting  program  
are elig ible for loans. T h is  does n o t inc lude  provisional o r no n can d i­
da te  students.
C ornell utilizes university , state, and  N a tio nal D efense L oan  p ro ­
grams. T h e  to ta l am o u n t of loan recom m ended, regardless of source, is
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based u p o n  the  financial need of the s tu d en t as analyzed by the  U n i­
versity C om m ittee on F inancia l Aid.
A p plicatio ns are  available a t the Office of Scholarships an d  F inancia l 
Aid, 105 D ay H all. S tate loan  ap p lica tio ns m ay also be o b ta in ed  at 
this office.
PART-TIME EMPLOYMENT
A dditiona l o p p o rtu n itie s  fo r part-tim e w ork are  o ften  availab le  in  con­
nection  w ith  d e p artm en ta l research projects o r o th e r activities. A pp lica­
tions for this type of w ork should  be m ade d irec tly  to the  d e p a rtm en t 
concerned. If  a cand id a te  is em ployed in research o r o th e r  w ork closely 
allied  to his academ ic in terest, he m ay find such em ploym ent aca­
dem ically  valuable.
Progress in  candidacy is difficult w hen a s tu d en t a ttem p ts  to su p p o rt 
him self w holly o r partia lly  by w ork u n re la ted  to  his studies. I t  usually  
is sounder econom y to borrow  from  the Office of Scholarships an d  F in a n ­
cial A id an d  keep em ploym ent to a m in im um . H ow ever, th e  U n iver­
sity m a in ta ins a part-tim e s tud en t em ploym ent service in  th a t office.
EMPLOYMENT OPPO RTUNITIES FOR WIVES 
OF GRAD UA TE STU DEN TS
C ornell U niversity  offers m any nonacadem ic positions for w ork ing 
wives th roug h  the  P ersonnel D ivision, B-12 Ives H all. T ypes of w ork 
inc lude secretaria l an d  clerical work, w ork fo r techn icians in  the various 
laboratories, lib rary  work, lim ited  nu rsing  positions, an d  some ad m in ­
istrative positions. A p plicatio ns m ay be m ade th rou g h  the  P ersonnel 
D ivision u p o n  arrival on  cam pus. A p p lican ts  fo r academ ic positions 
should  app ly  to the specific dep artm en ts  in  w hich they are  in terested .
In  ad d itio n  to  the U niversity  positions, the  Ithaca  area offers o p p o r­
tun ities  fo r sim ilar positions in sm all in d u stria l p lan ts, Ithaca  College, 
the  local hospital, an d  various businesses, as well as for teach ing  posi­
tions in  the pu b lic  school system an d  some professional positions in 
service agencies. A pplican ts should  go to  the  N ew  York State E m ploy­
m ent Office for fu rth e r  in fo rm atio n  regard ing  these o p p o rtu n ities .
GENERAL IN FO R M A T IO N  
ACTIVITIES FOR GRADUATE STU DE N TS
C ornell is in  a small academ ic tow n in cen tra l New York State. I t  has 
the  advantages of a sm all-tow n a tm osphere b u t a t  the  same tim e has 
m any cu ltu ra l aspects th a t rival those of any large city. A significant 
concert p rogram  brings in te rn a tio n a lly  fam ous artists to Ithaca. D ra­
m atic program s, talks by v isiting  lecturers, an d  a r t exh ib itio ns fill the
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weekly ca lendar of the U niversity  an d  presen t such a wide choice of 
events th a t a s tud en t can n o t possibly a tte n d  all in  w hich he is in terested .
T h e re  are places for g radu a te  studen ts  in  m any ex tracu rricu la r activ­
ities shared by underg radua tes; am ong o thers  are in tram u ra l sports, 
dram a, G lee C lub, Sage C hapel C hoir, pub licatio ns, m usic, an d  folk 
dancing . A G rad ua te  S tu d en t Activities C om m ittee is active in  schedul­
ing  weekly social events. A G rad u a te  W ives’ C lub  has h ad  a  long 
trad itio n  of activity for the wives of g radu ate  students. W illa rd  S traigh t 
H a ll an d  the Sage G rad u a te  C en te r p rov ide facilities fo r g radu ate  
groups an d  aid  in p la n n in g  special functions for them .
C ornell U n ited  R eligious W ork  (C U R W ) includes a range of activities 
for g radu a te  students. Its offices are in  A nabel T ay lo r H all, w hich 
serves as a h ead qu arte rs  fo r ch aplain s w ho rep resen t several d eno m i­
na tions an d  w ho may be consu lted  by students.
C o rn e ll’s location  in the F inger Lakes R egion of New York State 
stim ulates o u td o o r activity. M any sw im m ing an d  b oa tin g  facilities are 
available. In  ad d ition , C ornell opera tes  a p riva te  eighteen-hole golf 
course; in d o o r an d  o u td o o r sw im m ing facilities; in do o r skating  rink ; 
tennis, h and ba ll, an d  squash courts; gym nasium ; an d  r id in g  stables all of 
w hich are open  to  g rad u a te  students. A variety  of ski resorts also opera te  
near by.
A lm ost all fields of study sponsor weekly sem inars for th e ir faculty 
an d  g rad u ate  students.
COUNSELING
T h e  U niversity  m a in ta in s  a variety  of counseling  services available to 
g rad u ate  students. A s tu d e n t’s p rim ary  academ ic counselors are the 
m em bers of his Special C om m ittee.
O th er  counselors w ho are ab le to  he lp  in  m atters of various k inds will 
be found  in the Office of the  D ean of S tudents, the Office of Scholar­
ships an d  F inancia l Aid, the  In te rn a tio n a l S tud en t Office, the G a n n e tt 
M edical C linic, an d  the Sage G rad u ate  C enter.
IN T E R N A T IO N A L  STU DE N T S
C ornell has, since its found ing , welcom ed studen ts from  ab road . C u r­
ren tly  1,068 foreign studen ts rep resen tin g  86 countries are  p u rsu ing  
study in  a variety of fields.
In  ad d ition , each year over one h u n d red  faculty m em bers spend  some 
tim e ab road  in  study an d  research, o ften  in  close association w ith  foreign 
universities. T h is  creates w ith in  the U niversity  com m unity  o p p o rtu n itie s  
for scholars from  o th e r  countries to m eet an d  exchange ideas w ith  
m em bers of the C ornell faculty, w ho o ften  have first-hand know ledge 
of several co untries an d  u n d erstan d  and  ap p recia te  a variety  o f cu ltures.
Special study program s w ith in  the  G rad u ate  School p e rm it study in  
d ep th  of pa rticu la r areas such as Africa, Asia, Southeast Asia, L a tin
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Am erica, an d  the  N ear East. S tudents from  those areas have an  o p p o r­
tu n ity  to  co n trib u te  to such program s.
T h e  Ithaca  com m unity  is in  a n a tu ra l se tting  w hich allows fo r en joy­
m en t of m any recrea tional activities. In  ad d itio n , varied  cu ltu ra l an d  
in te llec tua l activities are  sponsored by the U niversity . T o u rs  of the 
com m unity  are co nducted  a t the beg inn ing  of the  fall semester. A g rou p  
of C ornell faculty  an d  Ithaca  fam ilies m a in ta in  a H o st Fam ily Program , 
in  w hich foreign studen ts  are  inv ited  to  share in  som e aspects of A m eri­
can fam ily life in  the  Ithaca  com m unity . W ith  the U n iversity  p o p u la ­
tion  a varied  one, the com m unity  itself, a lth ou gh  n o t large, tends to 
have a m ore cosm opolitan  atm osphere th a n  m ost o th e r  sm all cities, an d  
the s tud en t can usually  find an  o u tle t for a w ide variety  of interests.
T h e  U niversity  m a in ta ins an  In te rn a tio n a l S tud en t Office a t 142 Day 
H all. S tudents from  ab ro ad  are inv ited  to  consu lt the staff o f th a t office 
on any questions they may have. T h e  office works in  close association 
w ith academ ic advisers an d  sponsors, an d  also w ith  persons involved in  
a n u m b er of s tu den t an d  com m unity  program s in  efforts to  en rich  the 
in te rn a tio n a l an d  cu ltu ra l life of C ornell. S tudents are asked to  rep o rt 
to th is office u po n  a rriv ing  in  Ithaca.
HEALTH REQUIREMENTS ON ENT RANCE
T h e  fo llow ing hea lth  requ irem en ts  for en te rin g  g rad u a te  s tuden ts  have 
been ad o p ted  by the B oard of T ru stees of C ornell U niversity . F a ilu re  to 
fulfill these requ irem en ts  m ay resu lt in  loss of priv ilege of registering  
the fo llow ing term . T h e  responsib ility  fo r fulfilling  these requ irem en ts  
rests u p o n  the  studen t.
IM M U N IZ A T IO N . A satisfactory certificate of im m uniza tion  against 
sm allpox, on  the form  supp lied  by the  U niversity , m ust be subm itted  
before reg istration . I t  w ill be accepted as satisfactory only  if it certifies 
th a t w ith in  th e  last th ree  years a successful vaccination  has been p e r­
form ed. If  this req u irem en t can n o t be fulfilled by the s tu d en t’s hom e 
physician, o p p o rtu n ity  for im m unization  will be offered by the  C ornell 
m edical staff d u rin g  the  s tu d e n t’s first sem ester, w ith  the  cost to  be borne  
by the  s tuden t. If a s tud en t has been ab sen t from  th e  U n iversity  for 
m ore th an  th ree years, im m unity  will be considered to  have lapsed and  
a certificate of revaccination  m ust be subm itted .
I t  is strongly recom m ended by the  U niversity  H e a lth  Services th a t all 
g rad u a te  studen ts  have im m unization  against te tan us  before en te ring  
the  U niversity . A ll g rad u a te  studen ts  may, how ever, o b ta in  in itia l an d  
a ll booster te tanus toxo id  im m unizations a t the G a n n e tt C lin ic fo r a 
no m inal charge.
H E A L T H  H IS T O R Y . G rad ua te  students, w hen accepted, m ust subm it 
health  histories on  form s supp lied  by the  U niversity. T hese  should  be 
re tu rn e d  p ro m p tly  to  the  G a n n e tt M edical C linic. A U niversity  phy­
sician will review the m ateria l before it becom es p a rt of the  s tu d en t’s 
p e rm an en t hea lth  record. All in fo rm atio n  given is confidential. A fter
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arrival a t  C ornell, if  the  m edical history indicates a need, a s tu den t 
will be given an  a p p o in tm e n t to consu lt a physician a t the C linic. 
W hen a s tu d en t has been away from  the U niversity  for m ore than  a 
year, he m ust, u p o n  reen trance , subm it an  in te rim  hea lth  h istory  on  a 
U n iversity  form.
X  RAY. Every s tud en t is req u ired  to  have a chest x  ray. O p p o rtu n ity  
to satisfy this req u irem en t is given d u rin g  the s tu d en t’s first week 
on cam pus. T h e  cost of the x-ray ex am in a tion  is inc luded  in  the 
G eneral Fee. W hen  a s tu d en t who has been away from  the  U niversity  
for m ore th an  a year wishes to reen ter, he m ust a t  his ow n expense, 
once m ore fulfill the chest x-ray req u irem en t.
HEALTH SERVICES A ND MEDICAL CARE
H ealth  services an d  m edical care for studen ts  are cen tered  in  two 
C ornell facilities: T h e  G a n n e tt M edical C lin ic (o u tp a tien t d epartm en t), 
10 C en tra l A venue, an d  the  Sage H o spita l.
S tudents are en titled  to un lim ited  visits a t the  C linic. A p p o in tm en ts  
w ith ind iv idu al doctors at the C lin ic m ay be m ade by calling  o r com ­
ing in  person. (An acutely ill s tu den t will be seen prom p tly  w h eth er he 
has an  a p p o in tm e n t o r not.) S tuden ts are also en titled  to  labora tory  
an d  x-ray exam ina tions ind icated  for diagnosis an d  trea tm en t, hos­
p ita liza tion  in  the Sage H o sp ita l w ith  m edical care fo r a m axim um  
of fourteen  days each term , an d  em ergency surgical care.
O n  a vo lu n tary  basis, insurance is available to su pp lem en t the 
services p rov ided  by the  G eneral Fee. For fu rth e r  de tails  see the 
A n n o u n cem en t of G eneral In fo rm a tio n .  If, in  the o p in io n  of the  U n i­
versity au thorities, the s tu d en t’s hea lth  m akes it unw ise for h im  
to rem ain  in  the U niversity, he may be req u ired  to w ithdraw .
If a s tuden t prefers to  consu lt a p rivate  physician ra th e r  th a n  go 
to  the C linic, o r to have the  services of a p rivate  d oc to r w hile a p a tien t 
in  Sage H osp ita l, he m ust b ea r the cost of these services.
LIVING ARRANGEMENTS
D O R M IT O R Y  A C C O M M O D A T IO N S . T h e  U niversity  has established 
Sage H a ll as a g rad u a te  residen tia l center. Its dorm ito ry  facilities accom ­
m odate ap prox im ate ly  seventy-five m en in the n o rth  side of the b u ild ing  
an d  115 wom en in  the  south  side. T h e  G rad ua te  C enter, w hich is 
available for use by g radu ate  studen ts  an d  faculty, also contains a 
cafeteria seating  200, study rooms, an d  lounges. In  ad d ition , C ascadilla 
H a ll has accom m odations for app ro x im ate ly  160 single g rad u a te  m en.
A pplications for do rm ito ry  accom m odations may be o b ta in ed  any 
tim e afte r Jan u a ry  1 fo r the  com ing academ ic year by w ritin g  the 
D ep artm en t of H o usin g  an d  D in ing  Services, 223 Day H all.
FA M ILY A C C O M M O D A T IO N S . T h e  U niversity , th rou g h  the D ep art­
m en t of H o using  and  D in ing  Services, has th ree ap a rtm en t developm ents
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for m arried  studen ts an d  th e ir  fam ilies. T h ey  are  C ornell Q uarters, 
P leasan t G rove A partm ents, and  H asbrouck  A partm en ts , w ith  to ta l 
housing  for ab o u t 450 fam ilies. A ll ap a rtm en ts  are  un fu rn ish ed . For 
fu r th e r  in fo rm atio n  an d  ap p lica tio n , w rite  to the D ep artm en t of 
H ousing  an d  D in ing  Services, R oom  223, Day H all.
OFF-CAM PU S H O U S IN G . Faculty  leg islation requires th a t all studen ts  
live in  C ornell-app roved  housing. T h e  D ep artm en t o f H o u sin g  an d  
D in in g  Services in  R oom  223, E dm u n d  Ezra Day H all, functions as a 
bu reau  of in fo rm atio n  an d  m a in ta ins files of v o lu n tarily  listed  accom ­
m odations for use of studen ts  an d  staff m em bers w ho call a t the  office. 
Because the  list of available accom m odations is co nstan tly  changing, 
it is n o t prac tical to m ail listings, n o r is it feasible to  m a in ta in  a w aiting  
list of persons seeking accom m odations.
M O TOR VEHICLES
T h e  U niversity  does no t encourage s tu d en t use of m o to r vehicles b u t 
recognizes th a t in ce rta in  cases the re  m ay be im p o rta n t reasons why 
a s tud en t needs a m o to r vehicle. U n iversity  reg u la tio ns ap p ly  to  all 
types of m o to r vehicles, in c lud ing  au tom obiles, m otorcycles, m o to r 
bikes, an d  m oto r scooters.
Every s tu den t w ho owns, m ain tains, o r fo r his ow n benefit opera tes 
a m oto r vehicle in  T o m p k in s  C ounty , m ust register it w ith  the  Safety 
an d  Security D ivision, even thou gh  th a t vehicle m ay be also registered  
by faculty, officers, o r em ployees. All s tuden ts  m ust reg ister m oto r 
vehicles w ith in  the prescribed tim e for U n iversity  reg istra tion  a t the 
beg inn ing  of the  fall te rm  (ex cep tio n : s tuden ts  w ho are  n o t th en  subject 
to this ru le  b u t la te r becom e subject to it m ust reg ister vehicles w ith in  
five days a fte r  becom ing so subject). N o nreg istered  vehicles m ay no t 
be pa rked  on  cam pus a t any tim e. S tudents en te rin g  the U niversity  for 
the sp ring  sem ester o r reen terin g  a fte r a period  of absence m ust register 
m o to r vehicles w ith  the  Safety an d  Security D ivision a t the tim e of, o r 
w ith in  the  tim e for, genera l reg istra tion .
Every s tu d en t who has a m oto r vehicle m ust com ply w ith  the follow ­
ing requ irem en ts: ( 1) the  s tu den t m ust be legally qualified  to  o p e ra te  
a m oto r vehicle in New York State; (2) the  vehicle m ust be registered  in  
New York State o r legally qualified  to  be o p era ted  on  the highways of 
New York State; (3) the vehicle m ust be effectively insu red  against pub lic  
liab ility  for personal in ju ry  an d  p ro perty  dam age for the  m in im um  of 
510,000— 520,000-—$5,000, for the d u ra tio n  of such reg istra tion  an d  
w hile the  vehicle is u n d e r  the con tro l of the reg istering  studen t; (4) the 
reg istra tion  fee covering the fall an d  sp ring  terms, o r any p a rt thereof, 
is S4.00 an d  is due an d  payable in  the T re a su re r’s Office on the  same 
da te  as tu itio n  an d  o th e r  fees. In  case o f la te  registrants, th e  fee will be 
due w ith in  a week after such reg istra tion . A fine is levied if the  vehicle 
is n o t registered w ith in  the specified tim e.
N o s tud en t m ay p ark  his m oto r vehicle on  the  cam pus from  8 a .m . 
to 5 p .m . M onday th roug h  Friday, o r from  8 a .m . to  1 p .m . Saturdays.
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C erta in  areas are  restric ted  tw enty-four hours a day; such areas inc lude 
"no  p a rk in g ” zones, do rm ito ry  park in g  areas, an d  areas listed as lim ited  
a t all times to holders of specific perm its.
Special area pa rk in g  perm its are issued only  a fte r carefu l considera­
tio n  by the  Safety an d  Security D ivision Office. E x ten u a tin g  circum ­
stances (physical d isabilities, etc.) are the basis for the issuance of these 
perm its.
T h e  s tu d e n t’s reg istra tion  in  the U niversity  is he ld  to constitu te  
an  ag reem en t on  his p a rt th a t he will ab ide by all its rules an d  reg u la ­
tions w ith  regard  to  traffic an d  pa rk in g  o r suffer the  penalty  prescribed 
for any v io la tion  of them .
C orrespondence regard ing  m oto r vehicles should  be addressed to the 
B oard on Traffic C on tro l, G-2 B arton  H all.
CAREER, SUMMER PLANS, AND PLACEMENT  
CENTER
T h e  C areer, Sum m er Plans, an d  P lacem ent C en ter a t 14 East A venue 
is a clearing  house for jobs in  business, industry , governm en t, an d  
teaching; as well as study program s lead ing  to the professions. I t  serves 
as an  in fo rm atio n  cen ter for careers, teacher p lacem ent, fellowships, 
techniques of job  h u n tin g , an d  sum m er experiences (work, study, travel, 
service projects). M ore than  a thou sand  recru ite rs  visit the  cam pus 
each year rep resen tin g  em ployers an d  g rad u a te  schools. S tudents and  
faculty  m ay be k ep t u p  to da te  on  the  activities of the C en te r by regis­
tering  to receive its N ew sletter. A lu m ni may be served by e ith er the 
Job B u lle tin  o r the Registrants A vailab le  B u lle tin . T h ro u g h  the sup­
p o rt an d  cooperation  of the C ornell C lub  of New York an d  the 
C ornell Society of Engineers, a p lacem ent office is m a in ta in ed  in 
New York C ity p rim arily  for a lu m ni liv ing  in th a t area.
T U IT IO N  AND FEES
T u itio n  and fees’ become d u e  w hen the  s tud en t registers. Any s tuden t 
who fails to  pay his tu ition , fees, an d  o th e r indebtedness to  the 
U niversity a t the  T re a su re r’s Office w ith in  the prescribed  period  
of grace will be d ro p p ed  from  the U niversity  unless the T reasu re r 
has g ran ted  him  an ex tension of tim e to  com plete paym ent. T h e  
T re a su re r  is p e rm itted  to g ran t such an  ex tension w hen, in  his ju d g ­
m ent, the  circum stances of a p a rticu la r case w arran t his do ing  so. For 
any such ex tension  the s tud en t is charged a fee of S5.00. A re in s ta tem en t 
fee of $ 10.00  is assessed against any s tud en t w ho is p e rm itted  to co n tinu e  
o r re tu rn  to  classes a fte r  being d ro p p ed  from  the U niversity  for d e fau lt 
in paym ents. T h e  assessment m ay be waived in any instance for reasons
1 All statem ents in  th is section are  p repared  by the  T reasu re r, w ho alone is a u th o r­
ized to in te rp re t them .
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satisfactory to the T re a su re r  an d  the R eg istrar w hen such reasons are 
set fo rth  in  a w ritten  statem ent.
S tudents reg istering  a t any tim e d u rin g  the last ten  weeks o f any term  
are  req u ired  to pay tu itio n  a t the ra te  of 10 p e r  cen t of the  regu la r 
tu itio n  of the  term  for each week o r frac tion  o f a week betw een the day 
of reg istra tion  an d  the last exam ina tio n  day o f the  term .
T u itio n  or fees may be changed by the Trustees at any tim e  w ith o u t  
previous notice.
FEES PAYABLE BY GRAD UA TE ST U DE N T S  
Registration Deposit
A deposit of $35.00 m ust be m ade by every ap p lican t fo r adm ission a fte r  
the a p p lican t has received notice of acceptance, unless the  can d id a te  has 
previously m a tricu la ted  as a s tu d en t a t C ornell U niversity . T h is  deposit 
is used a t th e  tim e of first reg istration  to pay the  m atricu la tio n  fee, chest 
x ray, an d  exam ination-book  charge, an d  covers ce rta in  expenses inc i­
d en ta l to g rad u a tio n  if the  s tu d en t receives a degree. T h e  deposit will 
n o t be re fu n d ed  to  any can d id a te  w ho w ithdraw s his ap p lica tio n  a fte r 
May 10 o r a fte r fifteen days o f his adm ission ap pro val. T h is  fee is not 
covered by university  fellow ships, scholarships, o r assistantships.
Tuition
T u itio n  is $200 a term  for all studen ts  registered  in  th e  G rad u a te  School 
whose m ajor ch airm an  is on  the faculty of the  sta tu to ry  divisions2 of the 
U niversity. T h ose  w ith  m a jo r w ork in  the School of N u tritio n , the  F ield  
of E ducation , an d  the D ivision o f B iological Sciences also pay $200 
a term . A ll s tuden ts  in  o th e r  divisions m ust pay tu itio n  of $847.50
a term . T u itio n  is payable a t the beg inn ing  of each term .
U pon  recom m en dation  by the  ap p ro p ria te  college d ean  an d  by action  
of th e  C on tro ller, fo r each ap p o in tm e n t in  a sta tu to ry  school o r
college, w aiver o f tu itio n  in  the  G rad u ate  School may be m ade to  a m em ­
ber of the  teach ing  o r scientific staff, whose m ajo r field of study is in  a 
sta tu to ry  school o r college.
Assistants in  s ta tu to ry  schools o r colleges w ho are on tw elve-m onth 
ap p o in tm en ts  an d  w ho are  registered  for Sum m er R esearch fo r cred it 
in  the G rad u a te  School m ay be recom m ended  fo r w aiver of tu itio n  
d u rin g  the  sum m er p e rio d  u n d er the  above lim ita tions. T h is  w aiver 
o f tu itio n  does no t app ly  if the s tu den t registers in  the Sum m er Session 
o r  is n o t do in g  p roductive w ork for the d ep artm en t.
A ny s tu d en t w ho is to receive less th an  fu ll residence cred it because 
of his em ploym ent should  apply  fo r p ro ra tio n  of tu itio n  on  form s p ro ­
cu rab le  a t the G rad u a te  School Office. T u itio n  is based on residence 
elig ib ility . See pp. 9-11.
“ T h e  sta tu to ry  divisions are  the  Veterinary College, the  Colleges of A gricu ltu re  and 
H om e Economics, and  the  School o f Industria l and  L abor R elations.
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General Fee
A fee o f $275.00, payable a t the beg in n in g  of each term , is req u ired  
of each s tu d en t registered  in  the G rad u a te  School whose m ajo r chair­
m an is on  the faculty of o ne  of the  sta tu to ry  divisions,” the School 
of N u tritio n , the  F ield  of E ducation , o r the  D ivision of B iological 
Sciences. All o thers pay a fee of $252.50. T h is  G eneral Fee co n trib u tes 
tow ard the services su pp lied  by the libraries, C lin ic  an d  H o sp ita l, 
an d  the s tu den t u n io n  in  W illa rd  S traigh t H all, an d  pays a p o rtio n  
of the ex tra  cost of labora to ry  courses an d  genera l adm in istra tion .
A s tu d en t w ho is regularly  registered  in  the  G rad u ate  School for 
e ith er one or bo th  term s of the  academ ic year an d  has pa id  the  above 
fee is en titled  to these services w hile in  residence d u rin g  the sum m er 
im m ediately follow ing the academ ic year w ith ou t paym ent of an  ad d i­
tional G eneral Fee. If such a s tu den t registers w ith  the U niversity  
d u rin g  the sum m er, he is liab le for paym en t of any tu itio n  an d  o th e r 
fees, an d  m ust p resen t his ID  card  a t the tim e of paym en t of these 
charges in  o rd e r to claim  exem ptio n  from  paym ent of the  G eneral Fee.
A g rad u a te  s tu d en t w ho re tu rn s  to  the  U niversity  to  p resen t his thesis 
an d  to take the  final ex am in a tion  for an  advanced degree, a ll o th e r 
work for th a t degree hav ing  been previously com pleted, m ust register as 
a ‘‘C and id ate  for D egree O n ly ” an d  pay a fee of $35.00.
Other Fees
T H E S IS  FEE. Each doctoral can d id a te  m ust pay $30.00 at the  tim e of 
depositing  the ap p ro v ed  thesis an d  abstract in  final form . T h is  fee 
covers the cost of p rep a rin g  a m aster m icrofilm  of the  en tire  thesis; of 
pub lish in g  the abstrac t in  the b im o n th ly  period ical, D issertation A b ­
stracts; of m ailing  the m icrofilm  an d  ab strac t to  the  m icrofilm  p u b ­
lisher; an d  of b in d in g  bo th  copies of the  thesis for deposit in  the 
U niversity  L ibrary.
L IM IT E D  R EFU N D S. P a rt of the tu itio n  an d  G enera l Fee will be 
re fun ded  to studen ts  w ho officially w ithdraw  o r take a leave of absence 
d u rin g  the first n in e  weeks of a term . A s tu d en t arranges fo r a leave 
of absence o r w ithdraw al a t the  G rad u a te  School Office. S tudents who 
w ithdraw  are charged tu itio n  an d  the G eneral Fee a t the  ra te  of 10 
p e r  cent for each week o r fraction  of a week from  reg istra tion  to the 
effective da te  of w ithdraw al. N o charge is m ade if the s tud en t w ith ­
draw s w ith in  six days of reg istration . N o p a rt  of the reg istra tion  or 
m a tricu la tio n  fee is refundab le .
S U M M ER  SESSION. G rad u a te  s tuden ts  who a tte n d  classes in the 
Sum m er Session m ust register bo th  in the G rad u a te  School an d  in  the 
Sum m er Session; they m ust pay the  tu itio n  an d  fees listed  in  the A n ­
no u ncem en t o f the S um m er Session.
3 T h e  sta tu to ry  divisions are the V eterinary College, the Colleges of A gricu ltu re  
and Home Economics, and the  School of Industria l and L abor Relations.
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SU M M E R  R ESEA R C H . S tudents registered  fo r Sum m er R esearch pay 
one half of the G eneral Fee fo r a reg istra tion  period  of n o t m ore th an  
eigh t weeks an d  the  fu ll fee for a reg istra tion  perio d  of over e igh t weeks 
unless they were regu la rly  registered  in  the G rad u a te  School d u rin g  the 
previous academ ic year. For those s tuden ts  elig ib le fo r an d  desiring  
residence, a p ro ra ted  tu itio n  is charged in  accordance w ith  the fraction  
of a residence u n it to be earn ed , based on the tu itio n  in  effect fo r the 
subsequent academ ic term .
IN  A B SE N T IA . A g rad u ate  s tu den t registered in absentia  will pay a fee 
of $35.00 each term .
ADVANCED PROFESSIONAL DEGREES
A dvanced professional degrees are designed as p rep a ra tio n  an d  tra in in g  
for a special profession.’ T h e  adm issions, requ irem en ts , an d  cu rricu la  
for such degrees, as appro ved  by the G rad u a te  Faculty, are an n ou nced  
by the faculty of a professional school o r college, which, for th is p u r ­
pose, acts as a D ivision of the  G rad u ate  Faculty. D egrees are  aw arded 
upon  reco m m en dation  of the D ivision to  the  G rad u ate  Faculty. D etailed  
in fo rm atio n  regard ing  adm ission o r academ ic requ irem en ts  fo r any 
professional degree is inc luded  in the A n n o u n cem en t  of the  separa te  
school o r college in w hich the degree is offered. Inq u iries  addressed to 
the G rad u a te  $chool will be forw arded to the  p ro p e r  official. T h e  p ro ­
fessional degrees listed below are ap proved  by the  G rad u a te  Faculty.
ARCHITECTURE, FINE ARTS, CITY AND  
REGIONAL PLANNING
T h e  follow ing th ree  degrees are ad m in istered  by the  D ivision of A rch i­
tecture, F ine Arts, an d  P lan n in g  of the G rad u a te  $chool. Inq u iries  
should  be addressed to the listed professor.
For m ore de ta iled  in fo rm atio n  on these degrees, as well as those 
in  arch itec tu ra l structures, a rch itec tu ra l history, an d  art, see also the 
A n n o u n cem en t o f the G raduate School: H um anities.
M A ST E R  O F A R C H IT E C T U R E  (M .Arch.). T ra in in g  in  u rb a n  design. 
O n ly  gradu ates of a five-year professional p rogram  in  a rch itec tu re  o r
4 T h e  follow ing are  advanced degrees which are  also first degrees of a school o r col­
lege and  therefore  are  not subject to the ju risd ic tion  of the  G raduate  Faculty. For 
inform ation regard ing  them , address the  school o r college indicated .
M aster of E ngineering (Aerospace) 
M aster of Business A dm inistra tion  S 
M aster of P ublic  A dm in istra tion  [} A dm inistra tion  
Law School
M edical College, New York City
G raduate  School of Aerospace Engineering
G raduate  School of Business and Public
Doctor of Law ............................
D octor of M e d ic in e ....................
D octor of V eterinary M edicine V eterinary College
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graduates of a p rogram  in  city p la n n in g  o r landscape arch itec tu re  
are ad m itted  as candidates. (Professor C olin  Rowe.)
M A ST E R  O F F IN E  A R T S  (M .F.A.). A dvanced tra in in g  in  the  practice 
of pa in tin g , sculp tu re , o r g raph ic  arts. (Professor Jason  Seley.)
M A ST E R  O F R E G IO N A L  P L A N N IN G  (M .R .P.). T ra in in g  for a p ro ­
fessional career in  the field of city p la n n in g  o r reg ional p lan n in g . 
(Professor K erm it C. Parsons.)
EDUCATION
T w o professional degrees are ad m in istered  by the Field of E duca tion  
of the  G rad u ate  School. T h e  program s lead ing  to each of the degrees 
include courses, sem inars, projects, an d  investigations w hich will develop 
the s tu d en t’s ab ility  to  perform  acceptably the professional duties 
req u ired  of the several types of ed ucatio nal specialization.
M A ST E R  O F A R T S  IN  T E A C H IN G  (M .A .T .). T h is  p rogram  is 
designed for an d  lim ited  to those p rep a rin g  for teach ing  in  elem entary  
an d  secondary schools. T h e  s tud en t an d  his Special C om m ittee will 
select those courses an d  sem inars in his teaching specialty an d  in  
E duca tion  w hich are  deem ed m ost ap p ro p ria te  for develop ing  com pe­
tence as a teacher. T h e  s tu d en t will be req u ired  to dem onstra te  his or 
h e r  teaching skill in  a supervised field experience. C om pletion  o f a 
twelve-m onth program , o r two an d  two-fifths residence un its  is 
requ ired . G rad uates of a teacher-tra in ing  program  are no t elig ible for 
this degree.
D O C T O R  O F E D U C A T IO N  (Ed.D.). T h e  p rogram  for this degree 
is designed to p repa re  the  cand ida te  w ith in  a b road  cu ltu ra l con tex t 
for positions of professional leadersh ip  in  education . T h e  program  
of studies m ust inc lude  advanced w ork in  each of the follow ing: edu 
ca tional psychology, history o r philosophy of ed ucation , ed ucational 
m easurem ent an d  statistics, an d  research in  education . At least fifteen 
hours of cred it m ust be earn ed  in courses o th e r th an  those in  profes­
sional education . A m in im um  of sixty-five cred it hours beyond the 
B achelor’s degree is requ ired , of w hich thirty-five hours should  be com­
p le ted  beyond the M aster’s degree o r its equ ivalen t. A cand ida te  is 
requ ired  to com plete a m in im um  of five residence un its  beyond the  
B achelor’s degree an d  a year of d irec ted  field experience.
Professional Teaching
M A ST E R  O F SC IEN CE F O R  T E A C H E R S  (M .S.T.). T h is  is a co­
o rd in a ted  program  of tra in in g  in  the biological an d  physical sciences 
for p ractic ing  teachers. Each degree can d id a te  m ust satisfy a b road  
core program  in m athem atics an d  science an d  com plete advanced work 
in his selected Field of study. T h is  degree is ad m inistered  by the D ivi­
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sion of Professional T each in g  of the G rad u a te  School. D eta iled  in fo rm a­
tion  m ay be o b ta in ed  from  the G rad u a te  School Office, Sage G rad u a te  
C enter.
ENGINEERING
T h e  degree of M aster of E ng ineering  is ad m in istered  by the  E ng ineering  
D ivision of the G rad u a te  School. Specially o rien ted  g rad u a te  program s 
of study are in  the areas of ag ricu ltu ra l, chem ical, civil, electrical, 
in du stria l, m aterials, m echanical, an d  n uc lear eng ineering , an d  in  
en g ineerin g  physics. T h e  fo llow ing titles designate the  professional 
M asters’ degrees offered in  eng ineering : M aster of E ng ineering  (Agri­
cu ltu ra l), M aster of E ng ineering  (Chem ical), M aster of E ng ineering  
(Civil), M aster of E n g ineering  (Electrical), M aster of E ng ineering  
(E ng ineering  Physics), M aster of E n g ineering  (In d ustria l), M aster of 
E n g ineering  (M aterials), M aster of E ng ineering  (M echanical), M aster 
of E ng ineering  (N uclear). T h e  G rad u a te  School of A erospace E n g in eer­
ing  adm inisters the  M aster of E n g ineering  (Aerospace) degree program .
T h e  genera l req u irem en ts  fo r the degrees listed above are:
1. A m in im um  of th irty  cred it hours of advanced technica l course 
w ork in  the specific field o r in re la ted  subjects.
2. A m in im u m  of th ree  cred it hours (inc lud ed  in  the  above) of 
en g ineerin g  design experience invo lv ing  in d iv id u a l effort an d  form al 
report.
3. A m in im um  grade p o in t average of 2.5 an d  a m in im um  final g rade 
of C m inus for a ll courses co u n ting  tow ard the degree.
T h e re  are  no  residence requ irem en ts, a lth ou gh  all course w ork 
m ust, in  general, be com pleted  u n d e r C ornell U niversity  staff in struc­
tion . T h e  degree requ irem en ts  m ust norm ally  be com pleted  w ith in  a 
perio d  of fou r ca lendar years.
G rad u ates of C ornell U niversity  who ho ld  B achelor of E ng ineering  
degrees m ay be g ran ted  u p  to  fifteen hou rs c red it fo r ad vanced courses 
taken  d u rin g  th e ir  fifth u n d erg rad u a te  year, p rov ided  they en te r  the 
M aster o f E ng ineering  p rogram  n o t la te r  th an  the  fall term  follow ing 
the sixth anniversary  of th e ir  receiving the B achelor of E ng ineering  
degree.
T h e  A n n o u n cem en t o f the College o f E ng ineering  should  be con­
sulted  fo r fu r th e r  de tails  on  the  professional M asters’ program s in  the 
various fields.
ENGLISH
M A ST E R  O F F IN E  A R T S  (M .F.A.). T h e  degree of M aster of F ine Arts 
in  creative w riting  is designed to  p rep a re  cand ida tes  for careers in  p ro ­
fessional w ritin g  o r in  the teach ing  of creative w riting . T h e  p rogram  is 
ad m in istered  by a specially ap p o in te d  com m ittee of the D ep artm en t 
of English, ac ting  as a D ivision of the  G rad u a te  School.
INDUSTRIAL AND LABOR RELATIONS
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M A ST E R  O F IN D U S T R IA L  A N D  L A B O R  R E L A T IO N S  (M .I.L .R .). 
T h e  four-sem ester p rogram  lead ing  to this degree provides a basic 
course of g radu a te  study for those w ith  professional in terests in  indu s­
tria l an d  lab o r re lations an d  fu rth e r  provides lim ited  o p p o rtu n itie s  for 
specialized professional study w here broad  com petence has been 
established. T h is  degree is ad m in istered  by the Division of In d u stria l 
an d  L abor R elations of the G rad ua te  School. M ore in fo rm atio n  may be 
o b ta in ed  by w riting  to the  G rad u ate  F ield  R epresen ta tive, School of 
In d u stria l an d  L abor R elations, Ives H all.
LAW
T h e  follow ing two degrees are  ad m in istered  by the D ivision of Law 
of the G rad u ate  School. T h e  A n n o u n cem en t o f the Law  School should  
be consu lted  for a com plete descrip tion  of the program  an d  req u ire ­
m ents.
M A ST E R  O F LAW S (LL.M .). T h is  degree is in ten d ed  prim arily  for the 
s tu den t who desires to increase his know ledge of the law by w ork ing in 
a specialized field.
D O C T O R  O F T H E  SC IEN CE O F  LAW S (J.S.D.). T h is  degree is 
in ten d ed  p rim arily  for the s tud en t who desires to becom e a proficient 
scholar by o rig ina l investigation  in to  the functions, ad m in is tra tio n , 
history, an d  progress of law.
MUSIC
D O C T O R  O F  M U SIC A L A R T S  (A.M us.D.). T h is  degree is a p p ro p r i­
ate  for m a tu re  com posers who seek fu rth e r  professional tra in in g  as well 
as know ledge of the o th e r arts  an d  hum anities, bo th  to en rich  the ir 
creative perspectives an d  to p rep a re  them  for the  teaching o f com posi­
tion  an d  theory at the  university  level. It is adm in istered  by the  D e p a rt­
m en t of Music, ac ting  as a D ivision of the G rad u a te  School fo r this 
purpose.
N U T R I T I O N A L  AND FOOD SCIENCE
T h e  follow ing two degrees are ad m in istered  by the faculty  of the 
G rad u a te  School of N u tritio n  ac ting  as a d ivision of the  G rad u a te  
School. M ore in fo rm atio n  m ay be o b ta in ed  by w riting  to  the  Secretary, 
G rad u a te  School of N u tritio n , Savage H all.
M A ST E R  O F N U T R IT IO N A L  SC IEN CE (M.N.S.). T h is  program  em ­
phasizes fu n d am en ta l study in  the basic biological sciences th a t can
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lead to  specialization in  such areas as n u tr itio n a l biochem istry, h u m an  
an d  clin ical n u tr itio n , ex perim en ta l o r an im al n u tr itio n , an d  pu b lic  
h e a lth  an d  in te rn a tio n a l n u tr itio n . T h e  p rogram  is op en  to studen ts  
who have had  no previous course w ork in  n u tr itio n . For candidates 
in terested  in  the  biological sciences, the  program  serves as a va luab le  
p re lim inary  fo r g rad u ate  study for the Ph.D . degree in  such areas as 
biochem istry an d  physiology, as well as hu m an  o r an im al n u tr itio n .
M A ST E R  O F FO O D  SC IEN CE (M.F.S.). T h e  fu n d am en ta l sciences, 
chem istry, biochem istry, an d  bacteriology, th a t are involved in  food 
processing an d  u tiliza tion , are  em phasized. Electives are  availab le  to 
m eet ind iv id u a l needs in  engineering , econom ics, m arketing , business 
ad m in is tra tion , an d  in te rn a tio n a l program s. T h e  specialized tra in in g  
serves as a p rep a ra tio n  for technical w ork as re la ted  to  the  food 
indu stry  o r fo r m ore ad vanced g rad u ate  study.
T h e  A n n o u n cem en t o f the G raduate School o f N u tr itio n  should  be 
consu lted  fo r fu rth e r  details on  the  professional M aster’s degree p ro ­
gram s.
T H E A T R E  ARTS
M A ST E R  O F F IN E  A R T S  (M .F.A.). T h e  degree of M aster of F ine Arts 
in  th ea tre  arts  is in ten d ed  for studen ts  w ho wish to increase th e ir  p ro ­
fessional com petence as actors o r d irec tors th ro ug h  a s tud io-orien ted  
program . I t  is ad m in istered  by the D ep artm en t o f T h e a tre  Arts, 
ac ting  as a D ivision of the G rad u a te  School fo r this purpose.
VETERINARY MEDICINE
D O C T O R  O F SC IEN C E IN  V E T E R IN A R Y  M E D IC IN E  (D.Sc. in 
V.M.). T h is  degree is characterized  by a professional ra th e r  th an  a g en ­
era l research objective, an d  it  is designed especially for ex perienced  p e r­
sons in  the basic an d  clin ical sciences w ho need m ore specific, advanced, 
scientific, an d  professional know ledge in  o rd e r  to  eq u ip  them selves for 
careers in  teach ing  an d  research. T h is  degree is ad m in istered  by the 
D ivision of V eterinary  M edicine of the G rad u a te  School.
SPECIAL RESOURCES FOR RESEARCH 
AND ADVANCED STUDY
T h e  descrip tions below are lim ited  to  m ajo r genera l facilities a t  the 
service o f g rad u a te  s tuden ts  in  any of a variety  of fields of in struction . 
In  ad d ition , substan tia l collections an d  facilities, in  m any  instances 
un ique, have been assem bled fo r the use of g rad u a te  s tuden ts. A lthough 
the  facilities can no t be described ad equately  in th is A n n o u n cem en t,
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some of them  are m en tio ned  in  the statem ents given u n d e r  the Fields 
of In s tru c tio n  011 pp. 53 ff.
CORNELL UNIVERSITY LIBRARIES
T h e  lib raries are am ong the p rin c ip a l facilities in  the  U n iversity ’s p ro ­
gram  of g radu a te  studies. T h e  to ta l n u m b er of volum es a t  C ornell is 
now over 3,000,000 an d  th a t figure increases by ab o u t 175,000 each 
year. For the  convenience of studen ts  an d  faculty, the hold ings are 
organ ized in to  a co n tro lled  system of d is tinc t libraries. Some of the 
libraries are large; some have lim ited  holdings. Some are general; some 
selective. Each library, w h ether w ith in  one of the  colleges o r housed in  
a bu ild in g  of its own, is s itu a ted  w here its books an d  its facilities lie 
m ost easily available to  those who use them  most. T h e  libraries, w h at­
ever the ir n a tu re , have been developed over m any years by scholarly 
lib rarians and  professors w ith  the view of achieving b read th  an d  
d e p th  in the cen tra l libraries, u tility  an d  coherence in  the specialized 
ones.
T h e  U n iversity’s libraries offer su p p o rt fo r g rad u a te  studies a t  several 
levels. T hey  provide basic read ings in  v irtually  a ll subjects, co lla teral 
studies for classroom an d  sem inar in struction , an d  highly specialized 
m aterials for ad vanced students. An unusually  rich co llection of re fe r­
ence works, bo th  m odern  an d  an tiq u a rian , expedites bo th  the  daily  
study an d  d issertationa l research. O f jo u rn a ls  and  periodicals, ab o u t
35,000 titles are available , m ost of them  in  com plete runs, some of 
them  in  m u ltip le  copies, a ll of them  im m ediately  available . Special 
d ep artm en ts  are m a in ta in ed  for m aps, m icrotexts, docum ents, news­
papers an d  o th e r  such collections.
T o  m ost g radu a te  students, O lin  L ibrary , designed p rim arily  as a 
research library , becom es the  m ost fam iliar. O lin  L ibrary , com pleted  
in  1961, offers every m odern  lib rary  facility fo r its readers. T h e  b u ild ­
ing is com pletely a ir-conditioned , scientifically lighted , com fortably  
furn ished , an d  organized fo r efficient o p e ra tion . I t provides easy access 
to the book stacks, conven ien t pho tocopying  facilities, an d  a com fortable 
lounge area for g radu a te  students. C ongestion is e lim ina ted  n o t only 
because of arch itec tu ra l design b u t also because und erg radu a tes  have 
th e ir ow n open-stack lib rary  in  a separa te  bu ild ing . A g radu a te  s tud en t 
whose w ork has advanced to the w riting  stage m ay app ly  for use of 
a carrel ad jo in in g  the book stacks in  o rd e r to facilita te  com pletion  
of his d issertation . O lin  L ib rary  is open  in  term  tim e from  8 a .m . to 12 
m idn igh t weekdays, and  from  1 p .m . to 12 m idn ig h t Sundays.
W ith in  O lin  are a n u m b er of special collections likely to be of 
p a rticu la r in te rest to advanced studen ts  of the social sciences an d  the 
hum anities. T h e  D ep artm en t of R are  Books houses several d istingu ished 
collections, am ong them  books an d  m anuscrip ts  re la tin g  to  D ante, 
Petrarch , W ordsw orth , Joyce, Shaw, an d  o th e r  literary  figures. T h e  
Noyes C ollection is rich  in A m erican h istorical docum ents, especially 
those p e rta in in g  to L incoln  and  the C ivil W ar. S tudents in the social 
sciences will also find ex trao rd in arily  in te resting  m anuscrip ts an d  books
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in  the  collections of slavery an d  ab o lition , of w itchcraft, o f the F rench  
R evolu tion , an d  of the life an d  tim es of L afayette. L o ng  fam ilia r to 
professional scholars are  the W ason C ollection  on C h in a  an d  the 
C hinese, the O ld  Icelandic C ollection, an d  collections on  J a p a n  an d  
Southeast Asia. T h e  H istory  of Science collections inc lude  the  Adel- 
m ann  L ib rary  of Em bryology an d  A natom y, an d  the  lib rary  of the  
F rench  scientist, Lavoisier. T h e  collection of R eg ion al H istory  and  
C ornell U niversity  archives is a m anuscrip t depository  w ith  to ta l h o ld ­
ings of m ore th an  14,000,000 items. T hese  m anuscrip ts re la te  to  all 
aspects of the econom ic, political, an d  social history of th is reg ion  an d  
the areas historically  connected  w ith  it. H ere, too, are the docum ents 
an d  m anuscrip ts re lev an t to the fo u nd in g  an d  develop m ent of C ornell 
U niversity. In  ad d ition  to  the collections in  O lin  L ibrary , m any of 
the  college an d  d e p artm en t libraries also co n ta in  m aterials u n iq u e  in 
th e ir  respective fields. C ura to rs  an d  reference lib ra rian s  in  a ll the 
lib raries are  availab le  for counsel co ncern in g  the  av ailab ility  an d  use 
of research m aterials.
T h e  U niversity  libraries in aggregate consist of O lin  L ibrary , as m en ­
tioned, U ris L ib rary  for U n dergradu ates, the Physical Sciences L ibrary , 
the M ann  L ibrary  of A g ricu ltu re an d  H om e Econom ics, an d  the 
lib raries  of the follow ing colleges an d  schools: F ine Arts, Business an d  
P ub lic  A dm in istra tion , E ngineering, H o te l A d m in istra tion , In d u s tria l 
an d  L abo r R elations, Law, M edicine (in New York City), an d  V eterinary  
M edicine. A dded to these are the lib raries  of academ ic divisions an d  
departm en ts, toge ther w ith  those of the  A g ricu ltu ra l E xp erim en t Sta­
tion at G eneva, New York.
I N T E R N A T IO N A L  STUDIES PROGRAMS  
Center for International Studies
T h e  C en ter for In te rn a tio n a l Studies has as its p rim ary  fun c tio n  the 
co o rd ina tio n  an d  su p p o rt of the in te rn a tio n a l activities of C ornell 
U niversity. In  ad d itio n  to its ro le as a link  betw een the activities of 
the specialized program s, the C en te r endeavors to  facilita te  an d  en ­
courage research an d  teach ing  dealing  w ith  in te rn a tio n a l affairs an d  
to serve as a focal p o in t fo r the ir discussion. T h e  C en te r  brings to 
C ornell v isiting  faculty, postdoctoral research fellows, an d  d istingu ished 
academ ic an d  professional personn el in  the area of in te rn a tio n a l affairs 
who give in te rd isc ip linary  courses an d  sem inars. T h ro u g h  the use of 
the p e rm an en t C ornell faculty, the  C en te r is develop ing  a teaching 
p rogram  a t the u n d erg rad u a te  an d  g rad u a te  levels w here it can use­
fully ad d  to  the  regu la r offerings of separa te schools an d  departm en ts.
S tudents in te rested  in  foreign area studies o r in in te rn a tio n a l p ro b ­
lem s will find th a t the  flexibility of b o th  u n d erg rad u a te  an d  g radu ate  
requ irem en ts  perm its considerable la titu d e  in  selecting subjects. A p p ro ­
p ria te  courses of study can be selected from  the  reg u la r offerings 
o f various dep artm en ts  of the U niversity. For exam ple, in  the  College
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of Arts an d  Sciences the D ep artm en t of G overnm ent offers instruction  
in com parative governm en t, in te rn a tio n a l relations, an d  in te rn a tio n a l 
law an d  organ ization ; in the D ep artm en t of Econom ics th e re  are 
offerings in  in te rn a tio n a l econom ics, econom ic developm ent, an d  in te r­
n a tio n a l trade . T h e  College of A gricu ltu re  offers courses in  the 
econom ics of ag ricu ltu ra l developm ent, in te rn a tio n a l ag ricu ltu re , an d  
ru ra l sociology. T h e  School of Business an d  Pub lic A dm in istra tion  
offers courses in in te rn a tio n a l develop m ent an d  com parative adm inis­
tra tion . T h e  School of In d u stria l an d  L abor R elatio ns offers courses in 
in te rn a tio n a l an d  com parative lab o r relations.
T h e  g radu a te  s tud en t seeking specialized foreign-area know ledge may 
a rrange a m in o r in  one of the  in te rd isc ip linary  area program s: Asian 
Studies o r L a tin  A m erican Studies. I t is also possible for the s tud en t to 
pursue an area interest in A frican Studies, E u ro pean  Studies, o r Soviet 
Studies.
T h e  co n tinu ed  grow th of the in te rn a tio n a l program s has been 
accom panied by the crea tion  of an ou ts tan d in g  an d  com prehensive in fra ­
stru ctu re  of staff, library, language facilities, an d  o th e r  necessary 
resources.
T h e  work of the C en te r an d  of associated program s an d  activities is 
m ore fully described in the C en te r’s A n n u a l  R epor t  of In ternational  
Studies at Cornell  University  an d  the A n o u n c e m e n t  of the Center  
for  In ternational  Studies.  F u rth e r  in fo rm atio n  m ay be o b ta ined  from  
the C en te r’s office in 217 R an d  H all.
African Studies
AD VISORY F A C U L T Y  C O M M IT T E E  O N  A F R IC A N  ST U D IE S: 
W illiam  H . F ried land , C hairm an ; D ouglas Ashford, H a ro ld  Feldm an, 
M ilton  Konvitz, Ian  M acneil, C h an d le r M orse, T h om as Polem an, 
K ath leen  R hodes, V ictor T u rn e r .
C ornell U niversity  has substan tia l facilities for g rad u a te  study and 
research on Africa. M any m em bers of the faculty in a variety  of fields 
are qualified by research experience in  A frica to provide in s truc tio n  or 
gu idance to s tuden ts  who wish to specialize in  some aspect of A frican 
studies, w ho p lan  to work there , o r w ho are in terested  in a general or 
com parative know ledge of the  area. In s tru c tio n  an d  tra in in g  in  general 
linguistics are available for studen ts  expecting  to deal w ith  trib al 
peoples, an d  special courses on pa rticu la r A frican languages (e.g., Ibo, 
Yoruba) have been given in recen t years. Courses are regularly  offered 
on the cu ltu res an d  social systems of A frica an d  on the problem s of 
econom ic, political an d  social developm en t of the area. T h e  U n i­
versity lib raries provide a good w ork ing co llection of books, docum ents, 
m aps, new spapers, an d  period icals on  Africa of sufficient scope to 
enable  studen ts  an d  staff to carry 011 regional research. A rep resen ta tive 
group  of A frican studen ts  is a ttrac ted  to C ornell each year, m ost of 
whom  are eager to discuss A frican life an d  problem s w ith  in terested  
studen ts from  o th e r areas.
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In q u iries  should  be d irec ted  to  Professor W illiam  H . F ried land , 
C hairm an , C om m ittee on A frican Studies, Ives H all.
China Program
FA C U LT Y : K n ight Biggerstaff, N icholas C. B odm an, N a i-R uen n  C hen, 
C huen -tang  Chow, Jo h n  C. H . Fei, T a-C h un g  L iu, J o h n  McCoy, D avid 
M ozingo, C harles A. Peterson, H a ro ld  Shadick, J u d ith  M. T re istm an , 
A rth u r  P. W olf, M artie W . Young.
T h e  C hina P rogram  provides com prehensive graduate-level tra in in g  
an d  sponsors a wide range of research. T h e  faculty rep resen t the follow­
ing fields: an thropology, econom ics, governm ent, history, h istory  of art, 
linguistics an d  litera tu re .
G rad ua te  s tuden ts in  the program  take a m ajor in  one of the fields 
listed above. T h ey  are expected  at an  early  stage to a tta in  sufficient 
m astery of the Chinese language to p e rm it use of C hinese sources in  
the ir courses an d  sem inars and  in th e ir  research.
T h e  focus of m uch of the research an d  teaching in the P rogram  is 
the society, polity , econom y, cu ltu re , an d  arts of m o d ern  an d  contem ­
porary  C hina. S tudents w ith  this co ncen tra tio n  are  also expected  to 
develop a general know ledge of trad itio n a l in s titu tio n s  an d  cu ltu re . 
S tudents m ajo rin g  in history concen tra te  on  m edieval o r m odern  
C hina; no  chronological lim its ap p ly  to those in  the h istory  of a rt, l in ­
guistics, o r lite ra tu re .
T h e  C h ina  P rogram  suppo rts three projects: P o litical O rganization , 
Social C hange, an d  Personality  D evelopm ent; Econom ic D evelop m ent 
w ith in  a C hinese C u ltu ra l Setting; an d  L inguistic  Studies in  S ou th­
east C hina an d  in  the Southw est B order R egions. R esearch A ssistant­
ships are available to advanced g radu a te  studen ts  w ork ing in  these areas, 
an d  occasionally in  o th e r  fields as well. L ondon-C ornell S tudentships 
are open  to advanced Ph.D . candida tes in  the social sciences an d  
hum anities  w ho are in  the  C h ina  P rogram . T h ey  are ten ab le  for study 
d u rin g  an  academ ic year a t  the L ondo n  School of Econom ics an d  
Political Science o r at the  School of O rien ta l an d  A frican Studies of the 
U niversity of L ondon. S tipends include a ir  fares an d  tu itio n  an d  fees.
L ondon-C ornell Field R esearch G ran ts  are open  to Ph.D . candidates 
whose in terests d irectly  concern problem s of social change in  East Asia. 
G ran tees m ay conduct d issertation  research in  any p a rt of East Asia, 
an d  stipends for this purpose inc lude travel an d  research expenses.
N a tio n a l D efense Foreign L anguage Fellow ships an d  Foreign Area 
T ra in in g  Fellowships are tenab le  in  the Program . G rad u ate  studen ts 
may also app ly  for o th e r assistantships, fellowships, and  scholarships 
offered by the  U niversity  an d  by its departm en ts.
A dd itiona l in fo rm atio n  on the P rogram  an d  the various fellow ships 
an d  aw ards m ay be o b ta ined  by w riting  to  the D irector, C h ina  Program , 
100-A F ran k lin  H all.
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Program on Comparative Economic 
Development
T h e  Program  on C om parative Econom ic D evelopm ent a t  C ornell U n i­
versity was fou nd ed  in 1966 by a g roup  of econom ists in  the D ep artm en t 
of Economics, the  D ep artm en t of A gricu ltu ra l Economics, an d  the 
School of In d u s tria l an d  L abor R elations. Its p rim ary  purpo se is 
theoretical an d  em pirical research in to  the causes an d  forces of 
econom ic developm ent, em phasis being placed on the m ultip lic ity  and  
diversity of form s of the developm ent phenom enon .
Several secondary benefits derive, o r are expected  to derive, from  
the activities of the P rogram . O n e is the  ed ucational feedback in  the 
form  of sem inars, guest lecturers, an d  the availab ility  of research 
scholarships to g rad u a te  studen ts in the D epartm en t of Economics. 
F urther, a rrangem ents are being m ade for the estab lishm ent of regional 
research an d  ed u catio nal centers in  selected focal develop m ent countries.
T h e  P rogram  is n o t restric ted  to econom ists. O n  the contrary, it is 
hoped  th a t as tim e goes on cooperatio n  will be o b ta in ed  from  o th e r 
fields. In  fact, the  philosophy of a w ider basis of develop m ent science, 
n o t restric ted  to  econom ics, is in ten d ed  to becom e the cen tra l s trength  
of the Program .
A d d itiona l in fo rm atio n  m ay be o b ta in ed  by w riting  to Professor T a- 
C hung  L iu, D irec tor of the P rogram , G oldw in Sm ith H all, C ornell 
U niversity, Ithaca, New York 14850.
International Agricultural 
Development Program
C ornell U niversity  provides unu su al scope an d  facilities for graduate- 
level study an d  research concern ing  develop m ent of the critical ag ri­
cu ltu ra l sector of newly develop ing nations. A n in teg ra ted  p rogram  of 
research an d  g radu ate  tra in ing  is available in  the various biological, 
physical, an d  social sciences fields w hich are  re levan t to ag ricu ltu ra l 
developm ent.
A s tud en t p rep a rin g  for work in in te rn a tio n a l ag ricu ltu ra l develop­
m en t m ajors in a specific Field. In  ad d itio n  to basic p rep a ra tio n  in th a t 
Field, he m ay m ino r in  the F ield  of In te rn a tio n a l A gricu ltu ral D evelop­
m ent. T h e  s tu den t m ay take courses w hich he lp  him  in  ap p ly ing  his 
know ledge to the special conditions of newly develop ing  nations, con­
sult w ith experienced facu lty  m em bers in  regard  to such app lica tion , 
and  pursue a research p ro jec t for his d isserta tion  w hich is re lev an t to 
the special problem s of newly develop ing  countries. In  m uch of this 
work the program  in ag ricu ltu re  draw s u p o n  the  strong  in te rn a tio n a l 
program s in o th e r  colleges of the U niversity , inc lu d ing  the  area study 
program s an d  the varied  offerings in  m odern  languages.
Faculty  experience in  overseas w ork is con tinuously  developed 
th roug h  w ork in  College overseas program s and  ind iv id ual consu lting  
assignm ents. Several faculty m em bers, who devote themselves full tim e
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to research an d  teach ing  in  in te rn a tio n a l ag ricu ltu ra l developm ent, 
have b u ilt special program s of research  an d  co n tin u in g  con tac t w ith  
p a rticu la r geographic  areas. T h e  en v iro nm en t for the In te rn a tio n a l 
A gricu ltu ra l D evelopm ent P rogram  is fu rth e r  en hanced  by m ore th an  
250 foreign g rad u a te  s tuden ts m a jo rin g  in  the various fields of studies 
rep resen ted  by the College of A gricu ltu re.
S ub stan tia l expansion  has recen tly  taken  place in  the in te rn a tio n a l 
p rogram  of several departm en ts. M ost d ep artm en ts  have a n u m b er of 
assistantships an d  teach ing  fellow ships designed to  finance g radu a te  
s tuden ts  w hile they w ork closely w ith  the teach ing  an d  research 
p rogram  in  in te rn a tio n a l ag ricu ltu ra l developm ent. D octoral candidates 
in  these departm en ts, w ho are in te rested  in  in te rn a tio n a l ag ricu ltu ra l 
developm ent, generally  do  field research in  newly develop ing  countries 
for th e ir  doctoral dissertations.
A d d itio n a l in fo rm atio n  m ay be o b ta in ed  by w ritin g  to Professor 
K. L. T u rk , D irector, In te rn a tio n a l A gricu ltu ra l D evelopm ent P rogram , 
102 R oberts H all.
International Legal Studies
T h e  C ornell Law School offers a p rogram  of co ncen tra ted  study in 
in te rn a tio n a l legal subjects. T h e  fu ll program  is o rd in a rily  pu rsu ed  by 
J.D . candidates in  th e ir second and  th ird  years o f reg u la r law study, b u t 
a ll the courses in  the field are open  to  g rad u a te  studen ts  in  law. 
Some of the courses are offered by v isiting  facu lty  m em bers w ho come 
to  the  Law  School u n d e r its p rogram  for d istingu ished  foreign profes­
sors. A  n u m b er of foreign scholars an d  studen ts  also come to C ornell 
for research an d  study in  the com parative an d  in te rn a tio n a l law fields. 
O th e r activities of the In te rn a tio n a l Legal S tudies P rogram  have 
inc luded  facu lty  sem inars in  com parative law, sum m er conferences in 
p u b lic  in te rn a tio n a l law, an d  a p rogram  of speakers an d  sem inars 
o pen  to studen ts. In  ad d ition , the Law School sponsors a sm all n um b er 
of fellow ships for foreign studen ts to  pu rsu e  g rad u a te  w ork in  law.
For m ore d e ta iled  in fo rm ation , see the cu rre n t A n n o u n cem en t o f the  
L aw  School, the cu rren t A n n u a l R ep o r t of the C enter fo r  In te rn a tio n a l  
Studies, an d  the  cu rren t A n n o u n cem en t o f the C enter fo r  In tern a tio n a l  
Studies. F u r th e r  in fo rm atio n  m ay be o b ta in ed  by w riting  to Professor 
R o bert A. A n thony, C hairm an , G rad u ate  Study C om m ittee, tire C or­
nell Law School, o r to the D irector, C en te r fo r In te rn a tio n a l Studies, 
217 R an d  H all.
Latin American Program
FA C U LT Y : D onald  K. F reeb airn , D irector; C harles A ckerm an, F red e r­
ick B. A gard, Solon B arraclough, Jero m e S. B ernstein, D alai Brenes, 
F rank  C ancian , T o m  E. Davis, M artin  D om inguez, M atthew  Drosdoff, 
C harles L. Eastlack, Rose K. G oldsen, R ichard  G raham , E ldon K en­
w orthy, H en ry  A. L andsberger, T ho m as F. Lynch, R o b ert E. M cDowell, 
Jam es O. M orris, T h om as P olem an, B ern ard  Rosen, D o nald  F. Sola,
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J . M ayone Stycos, T eren ce  S. T u rn e r , W illiam  W . W hyte, F rank  W . 
Young.
T h e  L a tin  A m erican S tudies P rogram  enables the g rad u a te  s tud en t to 
develop specialized com petence in  the history, cu ltu re , social o rgan iza­
tion , an d  language of L a tin  A m erican countries. T h e  s tu d en t m ajoring  
in  a re levan t discipline can m in o r in  L a tin  A m erican Studies.
Forty courses d irectly  p e rta in in g  to  L a tin  A m erica are offered by the 
D epartm en ts  of A g ricu ltu ra l Economics, A gronom y, A nim al Science, 
A n thropology, Economics, G overnm ent, H istory, H ousing  an d  Design, 
In d u s tria l an d  L abo r R elations, R om ance Studies, R u ra l Sociology, 
an d  Sociology. T h e  courses constitu te  the basis fo r fo rm u la tin g  p ro ­
gram s lead ing  to a g rad u ate  m in or  in  L a tin  A m erican Studies. N o rm al­
ly, five o r six sem ester-long offerings satisfy the form al course req u ire ­
m ents. In  ad d ition , the  degree cand ida te  m ino rin g  in L a tin  A m erican 
Studies m ust ex h ib it proficiency in  read ing  an d  speaking e ith er Spanish 
o r Portuguese.
A pplications for scholarships, fellow ships, o r teach ing  fellowships 
should be m ade to the d e p a rtm en t in  w hich the s tu d en t is tak ing  his 
m ajor. F ord  F o u n datio n  sup po rt fo r the  P rogram  enables the  U n i­
versity to aw ard  ap prox im ate ly  ten  fellow ships annually , each prov id ing  
an  academ ic-year s tipend  of $2,250 to supp lem en t an  aw ard of tu itio n  
an d  fees. T h e  holders of the fellow ships are designated  Ford  F o u n d a­
tion  Fellows in L atin  A m erican Studies. S tuden ts m in o rin g  in  L atin  
A m erican Studies also qualify  for T itle  VI N.D.E.A . M odern  L anguage 
Fellowships. A pp lica tion  form s may be o b ta in ed  from  the G rad ua te  
School.
Sum m er research travel g ran ts  an d  su p p o rt for on-cam pus course 
w ork d u rin g  the sum m er are  available to selected g rad u a te  s tuden ts 
th rough  the L a tin  A m erican S tudies Program . A lthough  thesis research 
m ay be su pp o rted  by the P rogram , su p p o rt should first be sought from  
the Foreign A rea T ra in in g  Fellow ship P rogram , the Social Science 
R esearch C ouncil, F ulbright-H ays, the D oherty  F ou ndatio n , an d  the 
O rganization  of A m erican States.
Because of the considerable volum e of research on L a tin  A m erica 
cu rren tly  be ing  carried  o u t by C ornell faculty m em bers, studen ts  will 
norm ally be afforded the o p p o rtu n ity  of pa rtic ip a tin g  in  ongoing 
projects w hile in  residence and  w ill generally  be expected  to  do  field 
work in  L a tin  Am erica a t some stage of th e ir  g rad u ate  tra in ing . M ajor 
research projects are u n d e r  way in  the fields of A ndean  com m unity  
developm ent, com parative econom ic developm ent, fertility  an d  p o p u la ­
tion, descriptive linguistics, and  u rban ization .
A d d itiona l in fo rm atio n  m ay be o b ta in ed  by w riting  to  D o nald  K. 
F reebairn , D irector, L a tin  A m erican P rogram , R an d  H all.
Near Eastern Studies
ADVISORY FA C U LT Y  C O M M IT T E E  O N  N E A R  E A ST E R N  
STU D Y : Isaac R abinow itz, C hairm an ; A. H en ry  D etw eiler, A lfred  E. 
K ahn.
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S tudents w ishing to re la te  the w ork o f th e ir m a jo r o r m in o r subjects 
to N ear E astern  area o r language studies should  seek advice o r  in fo r­
m ation  from  the Faculty  C om m ittee on N ear E astern  Studies. In  a 
n u m b er of Fields, the U niversity’s resources for specialized g radu a te  
study an d  research on countries of the N ear East are of considerable 
value. M em bers of the C om m ittee can p rov id e suggestions regard ing  
re lev an t courses in  various subjects, assistance in  p la n n in g  research 
on  the  N ear East, an d  gu id ance in  ap p ly ing  for area  tra in in g  or 
research fellowships. Inqu iries  should  be addressed to Professor Isaac 
R abinow itz, C hairm an , D ep artm en t of Sem itic L anguages an d  L ite ra ­
tures, 173 G oldw in Sm ith H all.
South Asia Program
(B hutan , Ceylon, In d ia , N epal, P ak istan , Sikkim)
STA FF: G era ld  Kelley, D irector; Messrs. D ouglas E. Ashford, H a ro ld  
R. C apener, Arch T . D otson, G ordon  H . Fairbanks, H a ro ld  F eldm an, 
Jam es G air, L eigh to n  W . H azlehurst, M ichael H u go-B run t, K enneth  
A. R . Kennedy, Jo h n  W . M ellor, Stanley J . O ’C onno r, M orris E. O p ler. 
T h e  increasing im po rtance  of the peoples of the In d ia n  su bco n tinen t 
a n d  of the  ro le they play in  w orld  affairs enhances the  need  for p ro ­
v iding o p p o rtu n itie s  in  A m erica for tra in in g  an d  research  in  the field 
of In d ie  studies. T h e  South Asia P rogram  a t C ornell, d ealing  p rim arily  
w ith  In d ia , Pak istan , Ceylon, an d  N epal, is o rgan ized an d  eq u ip p ed  to 
h e lp  m eet this need. Since 1948 it  has sponsored a series of research 
projects on  In d ia  an d  Ceylon, an d  it has tra in ed  a d is tingu ished  group  
of younger A m erican an d  South A sian scholars in  Sou th  A sian area 
an d  language studies. T h e  P rogram  faculty includes m em bers from  
ag ricu ltu ra l econom ics, an thropology , governm en t, history  of art, 
ch ild  develop m ent an d  fam ily rela tionsh ips, business an d  pu b lic  ad m in ­
istra tion , ru ra l sociology, city an d  reg ional p lan n in g , an d  languages 
an d  linguistics. Sanskrit, Pali, H in d i, U rd u , T e lu g u , an d  Sinhalese are 
languages regularly  offered at C ornell. C ornell pa rtic ip ates  in  the 
in te run iversity  sum m er p rogram  w hich provides in s truc tio n  in  o th e r  
South Asian languages an d  selected social sciences an d  hum anities  
disciplines each sum m er on the cam pus of a m em ber eastern  university .
Q ualified  g radu ate  studen ts  in te rested  in  specializing in  the  study 
of South Asia m in o r in  Asian S tudies w ith  co ncen tra tio n  on South 
Asia, in  Sou th  Asian a r t history, o r in  Sou th  Asian linguistics. A dvanced 
degree requ irem en ts  for th is m ino r are roughly  co m parab le in  term s 
given below. T h e  doctoral can d id a te  m ust have a read in g  know ledge 
of H in d i or, d ep en d ing  u p o n  the  subarea of his specialization, some 
o th e r im p o rta n t language of South Asia.
RESEARCH AND FIELD TR A IN IN G
T h e  doctoral dissertations of studen ts  in  the South Asia P rogram  are 
norm ally  based on research don e in  Ind ia , P ak istan , Ceylon, o r N epal. 
S tuden ts’ field research m ay benefit from  advice an d  gu idance in  the
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field by a p rogram  staff m em ber. A t least one m em ber of the faculty 
of the South Asia P rogram  has been in  South Asia for each of the last 
several years. C ornell is a ch arter m em ber of th e  A m erican In s titu te  
of In d ian  Studies, w hich was organized to facilita te  study an d  research 
in  In d ia  by A m erican advanced studen ts an d  by faculty  specializing in  
various aspects of In d ian  civ ilization an d  con tem porary  affairs. T h e  
U niversity  also m a in ta ins close links w ith a n u m b er of research 
agencies, program s, an d  in s titu tion s  of h igh er learn ing , such as the 
Deccan College P ostgradu ate  R esearch C entre , D elhi U niversity, 
O sm ania U niversity  (H yderabad), an d  un iversities in  Ceylon. Staff 
m em bers of these in s titu tion s  have prov ided  valuab le assistance to 
C ornell s tuden ts w ork ing in  In d ia . T h e re  are o p p o rtu n itie s  for 
g radu a te  studen ts to becom e associated w ith  C ornell-sponsored research 
in  South Asia o r  to  carry on in d e p en d en t research abroad . Every effort 
is m ade by the P rogram  staff to aid  qualified  s tuden ts to ob ta in  
financial su p p o rt fo r a field tra in in g  o r research p ro jec t in  one of the 
countries of the area.
R esearch interests u n d e r the  South Asia P rogram  are focused largely 
on recen t o r co n tem p orary  develop m en ta l problem s of the co untries of 
the area— on  changes tak ing  place in  the  econom ic, political, social, 
religious, artistic, an d  in te llec tua l life of the region . A long-term  
research p ro jec t in progress in  In d ia  is p rim arily  concerned w ith  the 
ram ifying  problem s of in trod u c in g  technological changes an d  the 
influence of such changes w hen ad op ted . For th is research program , 
faculty  an d  studen ts  in  an thropology  have carried  on, since 1949, an  
ex tended  an d  varied  series of ru ra l an d  u rb an  com m unity  studies in 
several d ifferen t regions of In d ia  from  the Deccan in to  the H im alayan  
foothills. A m ajo r re la ted  p ro ject, the C ornell In te rn a tio n a l A gri­
cu ltu ra l D evelopm ent P rogram , w hich is sup po rted  by Ford  F o u nd atio n  
funds, is concerned w ith  the develop m en t of the en tire  ag ricu ltu ra l 
sector of the In d ian  econom y. W ith  F ord  F o u n d atio n  sup po rt, C ornell 
is assisting D elhi U n iversity  to becom e a m ajo r cen ter in  the  field of 
linguistics. A t the  same tim e, o th e r studies in  u rb an  renew al an d  
regional p lann in g , pub lic  ad m in is tra tio n , the ro le  of governm en t in  
cu ltu ra l change, and  recen t m ovem ents in  the arts and  in  religions 
an d  ideologies are  in  progress u n d e r  faculty d irec tion . C ornell is 
also m aking  a special study of the Sinhalese language an d  of linguistic 
p roblem s of Ceylon, a n a tio n  so far m uch neglected by A m erican 
scholars. R esearch is also u n d e r way on O riya an d  T e lu gu , im p o rtan t 
regional languages of Ind ia . T h e  new  n a tions of South Asia presen t so 
m any problem s for study th a t the areas of in qu iry  open  to students 
an d  staff m em bers are  lim ited  only  by availab ility  of research m eans.
FELLOWSHIPS AND ASSISTANTSHIPS
Fellow ship an d  assistantship aw ards are available to  qualified  g radu a te  
s tuden ts m ino rin g  in Asian Studies w ith  a concen tra tion  on  South 
Asia. T h e  South Asia P rogram  fellow ships are open  to  incom ing g rad u ­
ate  studen ts w ith  South Asia interests, an d  should  be ap p lied  for by 
w riting  to the D irector, South Asia P rogram , 221 M orrill H all. T hese
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fellow ships are  norm ally  given to p rov ide supp lem en ta ry  su p p o rt for 
s tu den t research projects, a t C ornell o r in  the  field. S tudents in  the 
South Asia P rogram  are also elig ib le fo r assistantships in  the ir 
m ajor d iscip line departm en ts, for fellow ships an d  scholarships offered 
by the C ornell G rad ua te  School, fo r N a tio n a l D efense Foreign L an ­
guage Fellowships, and  fo r Foreign A rea T ra in in g  Fellowships. A ddi­
tiona l in fo rm atio n  on financial a id  m ay be o b ta in ed  by w ritin g  to  the 
D irector, a t the address given above.
Southeast Asia Program
FA C U LT Y : Jo h n  M. Allison, B ened ict R . A nderson, A rch T . Dotson, 
J o h n  M. Echols, F rank  H . Golay, A lexand er B. G risw old, D. G. E. 
H all, R o bert B. Jones, Jr., George M cT . K ahin , S tanley J. O ’C onnor, 
R o b ert A. Poison, R o b ert M. Q u in n , L au ris ton  Sharp, Jam es T . Siegel, 
Jo h n  U. W olff, O. W . W olters.
T h e  Southeast Asia P rogram  possesses substan tia l facilities for study 
an d  research on the g rad u ate  level an d  provides ex cep tio nal o p p o r­
tun ities fo r genera l o r specialized w ork on all of Southeast Asia in 
various disciplines of the hum anities, social sciences, an d  some n a tu ra l 
sciences, as well as in  in te rd isc ip linary  area sem inars. In s tru c tio n  in 
the m ajo r languages of the area is an  in teg ra l p a rt of the g radu a te  
tra in in g  o f the  Southeast Asia Program . M uch basic an d  p io n eerin g  
research rem ains to be done in  this area, an d  the  Southeast Asia 
Program  is organ ized an d  eq u ip p ed  to  he lp  m eet such needs.
Special in tensive in stru ction  in  Southeast Asian languages is avail­
ab le d u rin g  sum m er sessions. E n te rin g  g rad u a te  s tuden ts  in te n d in g  
to study one o f these languages are encouraged  to begin  such study 
d u rin g  the  sum m er p reced ing  reg istra tion  in  the  G rad u a te  School. 
Inqu iries  should be m ade as early  as possible to  the D irec to r of the 
Southeast Asia Program .
Southeast Asia P rogram  Fellow ships are available on  a com petitive 
basis to  g rad u ate  students. T hey  carry stipends of u p  to  S3,200 plus 
tu itio n  an d  G eneral Fee, an d  are available only to qualified  candidates 
for advanced degrees at C ornell. C om p etitio n  for these aw ards is open  to 
citizens of the U n ited  States o r C anada, na tion a ls  of Southeast Asian 
countries, and , in  exceptional cases, na tion a ls  of o th e r  countries.
T h e  fellow ships are available to ap p lican ts  w ho are ab le to  dem o n­
stra te  a serious scholarly in te rest in  Southeast A sian studies; who 
show the greatest prom ise of becom ing qualified  reg ional experts w ith  
specialization in  a re lev an t d iscip line of the h um anities, social sciences, 
o r certa in  n a tu ra l sciences; and  w ho are ad m itted  to the C ornell G rad ­
ua te  School for advanced w ork in  such a discipline. Previous experience 
in Southeast Asia o r in  the study of th a t area  is n o t necessarily requ ired . 
I t  is im p o rta n t th a t the ap p lican t be ab le to show th a t advanced w ork 
in  a m ajo r subject offered a t C ornell, com bined w ith  w ork in  the 
Southeast Asia P rogram , will m ake his fu tu re  professional activities 
m ore effective; this requ irem en t is pa rticu larly  im p o rta n t fo r a s tud en t 
in the n a tu ra l sciences.
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Fellow ships are norm ally  aw arded  fo r one academ ic year. If the 
s tu d en t’s w ork d u rin g  the first year has been of h igh  caliber, re ap p o in t­
m en t is som etim es possible. In  such cases, form al reap p lica tio n  is 
expected  from  the s tuden t. T h e  p rim ary  pu rpo se  of these aw ards is to 
encourage g rad u a te  studen ts  to acqu ire  a substan tia l know ledge of 
Southeast Asia w hile m ajo ring  in  one of the d iscip line fields of the 
G rad ua te  School. Accordingly, they are usually offered only  to  studen ts 
who take a m in o r in Asian Studies an d  p a rtic ip a te  fully in  the  Southeast 
Asia P rogram . T h e  rec ip ien t of a fellow ship m ay be asked to devote 
up  to six hours a week u n d e r faculty  supervision  to  w ork connected  
w ith  the P rogram .
L ondo n-C ornell S tudentsh ips are available fo r advanced Ph.D . cand i­
dates in  the  social sciences an d  the  hum anities  w ho have already 
had  at least one year of residen t study in  the Southeast Asia Program . 
T hese fellow ships are ten ab le  for study d u rin g  an  academ ic year a t 
the School of Economics an d  Political Science o r the  School of 
O rien ta l an d  A frican Studies in  the  U niversity  of L ondon. S tipends 
range u p  to  $3,000 plus a ir fares an d  tu itio n  an d  fees. L ondon-C ornell 
Field R esearch G ran ts  are open  to Southeast Asia P rogram  Ph.D . 
candidates in  the social sciences an d  hu m an itie s  after they have had  
ap p ro p ria te  tra in in g  a t C ornell, o r a t C ornell an d  L ondon . T h ey  are 
tenab le for u p  to twenty-two m on ths for the pu rpose of d issertation  
research. R ecip ien ts of L ondon-C ornell Field Research G ran ts  may 
co nduct research in  any p a rt of Southeast Asia. S tipends range u p  to
512,000 for twenty-two m on ths inc lu d in g  travel an d  research expenses.
C ornell-P hilipp ines F ield  R esearch Fellow ships are available , u n d e r  
a g ran t from  the R ockefeller F ou nd a tio n , fo r advanced g radu a te  
s tuden ts w ho p lan  to w rite dissertations in the social sciences o r the 
hum anities, based u p o n  field research in  the P h ilip p ines. Fellow ship 
su p p o rt is for ten  to fifteen m on ths in  the P h ilip p ines  and  includes 
liv ing costs, local transport, an d  ro u n d tr ip  tran sp o rta tio n  from  the 
U n ited  States fo r the g rad u a te  s tu d en t an d  d e p en d en t wife o r husband .
N a tion a l D efense Foreign L anguage Fellowships, T itle  VI, are offered 
by the  U n ited  States Office of E duca tion  for study d u rin g  the academ ic 
year, the sum m er, o r both . A p p lica tio n  should  be m ade to  Sage G rad u ­
ate C enter, C ornell U niversity. In fo rm atio n  ab ou t Foreign A rea T ra in ­
ing Fellowships, ad m inistered  by the Social Science R esearch C ouncil, 
may be o b ta in ed  by w riting  to  the  Foreign A rea Fellow ships P rogram , 
444 M adison A venue, New York, New York 10022. G rad ua te  s tuden ts 
m ay also ap p ly  for o th e r fellow ships, teaching fellow ships, assistantships, 
an d  scholarships offered by the U niversity  an d  its departm en ts.
A dd itiona l in fo rm atio n  on the P rogram  an d  the  various fellow ships 
an d  aw ards m ay be o b ta in ed  by w ritin g  to  the  D irector, S outheast Asia 
P rogram , 108 F ran k lin  H all.
Soviet Studies
C O M M IT T E E  O N  S O V IE T  ST U D IE S: G eorge G ib ian , C hairm an ; 
U rie B ro n fen b ren ner, M. G a rd n er C lark, Jack  Fisher, W alte r Galen- 
son, R ichard  Leed, W a lte r  P in tn e r, M yron R ush, G eorge Staffer.
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O T H E R  FA C U LT Y  M EM B ERS IN  S O V IE T  ST U D IE S: P atric ia  
C arden, F rederick  Foos, A n to n ia  Glasse, Boris Glasse, M artin  H orw itz, 
A ugusta Jaryc, A lla Novosilzova, H u gh  O lm sted, N icholas T ro izk ij, 
M arla  Wykoff.
T h e  U niversity  offers a n u m b er o f courses an d  sem inar on  the  Soviet 
U n io n  as well as pre-1917 Russia. Instead  o f a separa te  area program , 
g radu a te  studen ts  have a choice of m ajors an d  m inors in  the  estab­
lished Fields of the G rad u ate  School. Some of the subjects focus on 
area specialization: R ussian history, R ussian  lite ra tu re , Slavic lingu is­
tics. O th e r subjects com bine area specialization w ith  a no n area  fram e­
w ork: com parative governm en t, econom ic p lan n ing , reg ional p lan n in g , 
social psychology.
G rad u a te  s tuden ts  pu rsu ing  Soviet S tudies in  any of these subjects 
are  expected  to a tta in  proficiency in  the R ussian language e ith er 
before en te rin g  the G rad u a te  School o r soon thereafter.
T h e  U niversity ’s academ ic activities re la ted  to  R ussia are co ord inated  
by the C om m ittee on Soviet Studies. T h e  C om m ittee also sponsors a 
co lloquium  for faculty  m em bers an d  g rad u a te  s tuden ts  in  Soviet S tud ­
ies. In  the  Soviet Studies G rad u a te  Study in  the  J o h n  M. O lin  
L ibrary , m ajo r reference works an d  key cu rren t period icals from  an d  
ab ou t the U.S.S.R. are b rou g h t together.
T h e  C om m ittee on Soviet Studies selects a lim ited  n u m b er o f g rad ­
ua te  studen ts  each year as research assistants. T h e  R ussian  section of 
the  D ivision of M odern  Languages a n d  the  D e p a rtm en t of R ussian 
L ite ra tu re  also a p p o in t several g radu a te  studen ts  an n u a lly  as teach ing  
fellows in  the R ussian language. For o th e r  teach ing  fellow ships, fellow ­
ships an d  scholarships, s tuden ts  app ly  direc tly  to the G rad u a te  School o r 
to the d e p artm en t concerned. N .D.E.A . T it le  IV  an d  T it le  VI fellow ­
ships are  available in  various subjects.
FACULTY SPECIALIZATIONS
e c o n o m i c s : M. G a rd n er C lark, W a lte r  G alenson, G eorge J . Staffer.
h i s t o r y : W alte r  M. P in tn er.
l a n g u a g e s  a n d  l i n g u i s t i c s : F rederick  Foos, Boris Glasse, R ichard  
Leed, M rs. A ugusta Jaryc, A lla Novosilzova, H u gh  O lm sted, M arla 
Wykoff.
l i t e r a t u r e : Miss P atric ia  C arden , G eorge G ib ian , Miss A n ton ia  
Glasse, M artin  H orw itz, H u g h  O lm sted.
p o l i t i c a l  s c i e n c e : M yron R ush.
p s y c h o l o g y : U rie B ronfenbren ner.
r e g io n a l  a n d  c i t y  p l a n n i n g : Jack  C. Fisher.
In q u iries  ab o u t fellow ships an d  o th e r  aspects of Soviet S tudies should  
be addressed to  Professor G eorge G ib ian , C hairm an , C om m ittee on 
Soviet Studies, G oldw in Sm ith H all.
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O T H E R  PROGRAMS AND  CENTERS  
American Studies
C O M M IT T E E  O N  A M E R IC A N  ST U D IE S: D avid B. Davis, C ha ir­
m an; A rchie R . Am m ons, LeG race G. B enson, W alte r F. Berns, Jo n a ­
than  P. B ishop, S tuart M. Brown, J r., D ouglas F. Dowd, R o b e rt H . 
Elias, R o bert T . Farrell, H eyw ood Fleisig, P au l W . Gates, Rose K. 
G oldsen, A ndrew  H acker, B ax ter L. H athaw ay, R ichard  I. H offerbert, 
M ichael G. K am m en, M ichael K aufm an, W alte r L aFeber, T ho m as W . 
L eavitt, Jo h n  E. M artin , Jam es H . M atlack, D an E. M cCall, Jam es R. 
M cConkey, A ndrew  J. M ilnor, A rth u r M. M izener, R ich a rd  Polenberg , 
A lb ert S. Roe, C lin to n  R ossiter, Jo e l H . Silbey, A llan P. Sindler, W alte r 
J. Slatoff, Jam es M. Sm ith, F red  Som kin, G ordon  F. Streib, S. C ushing 
S trout, R o b in  M. W illiam s, Jr.
A lthough the re  is no  form al p rogram  lead ing  to  a degree in  A m erican 
Studies, cand idates for the doc to ra te  in  English and  history w ill find 
am ple o p p o rtu n ity  to do  in te rd isc ip linary  w ork in  co n ju nc tio n  w ith  a 
m ajo r in  A m erican Studies w ith in  th e ir  field. T h e re  are m em bers of 
the staff in  bo th  fields w ho are professionally  tra in e d  an d  cu rren tly  
active in  the study of the in te rre la tion sh ip s  of A m erican in te llec tua l, 
literary, an d  social history, so th a t a s tu d en t con cen tra ting  in  A m erican 
lite ra tu re  o r A m erican history m ay take advantage of the freedom  per­
m itted  by G rad ua te  School regu la tions and , in  co llabora tion  w ith  his 
special com m ittee, read ily  b u ild  an  in d iv id ua l doctoral p rogram  th a t 
systematically em braces m ore th an  a single discipline. In q u iries  con­
cern ing  o p p o rtu n itie s  in this area should  be addressed to  Professor 
D avid B. Davis, C hairm an , A m erican Studies C om m ittee, W est Sibley 
H all.
Brookhaven National Laboratory
C ornell is one of n in e  eastern  universities p a rtic ip a tin g  in Associated 
U niversities, Inc. (AUI). O p era tin g  u n d e r co n tract w ith  the A tom ic 
Energy Com m ission, this co rp o ra tio n  has the responsib ility  fo r the 
m anagem ent of B rookhaven N a tio n a l L abora tory . T h e  lab o ra to ry  p ro ­
vides unu su al research facilities for studies in  biology, chem istry, ap p lied  
m athem atics, m edicine, physics, high-energy partic le  physics, an d  reac to r 
an d  nuc lear engineering.
G rad ua te  studen ts  m ay p a rtic ip a te  in  research a t B rookhaven by 
association w ith  C ornell staff m em bers w ho are engaged in  research at 
the labora tory . M em bers of a variety  o f science dep artm en ts  a t  C ornell 
are cu rren tly  involved in  program s a t  B rookhaven. T h e  lab ora to ry  also 
offers tem porary  sum m er ap p o in tm en ts  to a lim ited  n u m b er of selected 
g radu a te  an d  u n d erg rad u a te  s tuden ts  in science o r engineering.
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Center for Environmental Quality Management
T h e  C en te r fo r E n v iro nm en ta l Q u ality  M anagem ent brings together 
the  faculties of the C ornell M edical College in  New Y ork an d  the 
various colleges an d  schools in  Ithaca  to study the  m an ifo ld  questions 
of en v iro nm en ta l health  in  bo th  u rb an  an d  ru ra l settings.
C u rre n t approaches to the m odification  an d  co n tro l o f the en v iro n ­
m ent, in  con cen tra tin g  on  lim ited  objectives such as a ir  qua lity  contro l, 
disease contro l, w ater qua lity  contro l, pest contro l, food san ita tion , 
occupational health , etc., have h ad  lim ited  success since they have been 
u n ab le  to  take in to  account the in te rdep en d en ce  of en v iro nm en ta l 
hea lth  problem s. T h e  character an d  the  urgency of the  to ta l en v iro n ­
m en ta l qua lity  p rob lem  facing us ap pears  inso lub le short of an  overall 
ap p ro ach  th a t will en ab le  decision m akers to consider sim ultaneously  
the significant variables an d  re la tio nsh ips re lev an t to the  m anagem en t 
of en v iro nm en ta l quality .
Scientific m anagem en t th ro ug h  systems analysis has begun  to m ake 
it possible to  consider these m u ltip le  re la tio nsh ips w ith in  the  fram e­
w ork of com m on objectives an d  subject to p rede te rm in ed  constrain ts. 
I t  provides m echanism s by w hich various inno vation s can be exam ined  
in  term s of th e ir  short an d  long-term  effects u p o n  the  en v iro n m en t. 
Such an  app ro ach  provides ra tio n a l bases for establish ing en v iro n m en ta l 
qua lity  goals an d  for the a llocation  o f scarce resources to  achieve 
these goals.
T h e  C en te r is frequ en tly  ab le to p rov ide p redo c to ra l an d  post­
doctoral fellow ships fo r studen ts in te rested  in  p u rsu in g  research topics 
in  en v iro nm en ta l health . F or in fo rm atio n  rega rd ing  specific program s, 
w rite to  Professor W alte r R . L ynn, D irector, C en te r fo r E n v iro n m en ta l 
Q uality  M anagem ent, 302 H o lliste r H all.
Center for Housing and Environmental Studies
T h e  purposes of the C en te r for H ousin g  an d  E n v iron m en ta l Studies 
are to  aid an d  guide basic research in  the  field of m an 's  shelter an d  
environm en t, to facilita te  g radu a te  study, an d  to aid  the flow of in fo r­
m ation  am ong colleges an d  departm en ts  an d  betw een the U niversity  
an d  sources of in fo rm atio n  off cam pus. A small cen tra l staff assists in 
the in itia tio n  an d  conduct of projects.
T h e  facilities of the C en te r for H ousin g  an d  E n v iron m en ta l Studies 
are available to  facu lty  m em bers an d  g rad u a te  s tuden ts  in  all Fields. 
T h ro u g h  the  C enter, s tuden ts w ho cu t across trad itio n a l lines of 
research m ay d raw  u p o n  the know ledge an d  experience o f specialists 
in  such various subject areas as design, m aterials, eq u ip m en t, struc­
tu ra l m ethods, env iro nm en t, fam ily living, econom ics an d  finance, 
governm ent, an d  health . T h e  D irec tor of the C en te r is Professor G lenn  
H . Beyer, W est Sibley H all.
T h e  D ivision of U rb an  Studies of the  C en ter has a b ro ad  range 
of research projects, w ith  co ncen tra tion  in  the areas of reg ional develop­
m ent, p la n n in g  an d  heuris tic  gam ing; an d  also has several p u b lica tio n
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series. T h e  D ivision is u n d e r the d irec tion  of Professor Barclay G. 
Jones, Associate D irec to r fo r U rb an  Studies.
Center for Racliophysics and Space Research
T h e  C en te r fo r R adiophysics an d  Space R esearch un ites research and  
g radu a te  ed ucation  carried  on by several academ ic d epartm en ts  in 
the space sciences. I t furn ishes adm in istra tive  su p p o rt an d  provides 
facilities for faculty  m em bers an d  g radu a te  assistants w ho are engaged 
in  space research activities, an d  it offers o p p o rtu n ity  fo r g rad u ate  s tu ­
d en ts  to  u n d ertak e  thesis w ork lead ing  to  the degrees of M aster of 
Science an d  D octor of Philosophy. A s tu d en t’s m ajor professor can be 
chosen from  the follow ing Fields in  the G rad u a te  School: Aerospace 
E ngineering, A p p lied  Physics, A stronom y an d  Space Sciences, Chem istry, 
E lectrical E ngineering, Physics.
T hesis research in  the follow ing areas is now  possible:
(a) A stronom y and  Astrophysics. A stronom ical aspects of cosmic rays, 
gam m a-radia tion , x rays, neu trin os; cosmology; ex p erim en ta l studies 
an d  theory  re la tin g  to  the surface of the  m oon an d  the p lanets; proc­
esses in  the  in te rs te lla r gas; solar-system m agnetohydrodynam ics; stellar 
statistics; theory of ste llar s tru ctu re, s te llar evolution , nuc lear processes 
in  stars.
(b) A tm ospheric an d  Ionospheric  R ad io  Investigations. Dynam ics of 
the atm osphere; inco heren t e lectron scattering; study of refrac tion , scat­
tering, a tte n u a tio n  d ue  to the inhom ogeneous n a tu re  of the  troposphere 
an d  ionosphere; theory an d  observation  of p rop ag a tion  of rad io  waves 
in ionized m edia such as the ionosphere.
(c) R ad a r an d  R ad io  A stronom y. D is trib u tio n  an d  classification of 
rad io  sources; ra d a r  investigations of the m oon and  planets; solar rad io  
observations; studies of gaseous nebulae.
(d) Space Vehicle In s tru m en ta tio n . In s tru m en ta tio n  re la tin g  to  lu n a r  
ex p lo ra tion ; m agnetic field m easurem ents; tenuous gas an d  partic le  
flux m easurem ents; in fra red  observations from  rockets.
T h e  facilities of the C en te r inc lude the lu n a r  surface an d  electronics 
labora tory  on  the C ornell cam pus, the rad io  astronom y an d  ionospheric 
labora tories close to Ithaca, an d  the A recibo Ionospheric  O bservatory 
in  P u erto  Rico. A t A recibo an  ex trem ely  sensitive rad io  telescope and  
an  unusually  pow erful space ra d a r  are available for use by qualified  
g rad u a te  studen ts. In  ad d ition , ce rta in  facilities of Sydney U niversity, 
A ustralia, are available th roug h  the C ornell-Sydney U niversity  A stron­
om y C en ter (see below).
Center for Research in Education
T h e  C en ter for R esearch in  E duca tion  provides an  in s titu tio n a l focus 
w ith in  the U niversity  for the in terests of faculty m em bers from  differen t 
disciplines in ed ucational research an d  developm ent. In  ad d ition , the
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C en ter a ttem p ts  to  s tim ulate  investigation  of socially significant educa­
tiona l p roblem s an d  to  tra in  s tuden ts in  ed ucatio n al research. A t 
p resen t, research pro jects in  ad ult-ch ild  in te rac tio n  a n d  cognitive 
socialization, in  language develop m en t an d  literacy, in  science educa­
tion, an d  in  early  school lea rn in g  are  u n d e r  way. R esearch program s 
in  m athem atics ed ucatio n  an d  in  un d erg rad u a te  education  are  be ing  
p lanned .
T h e  C en te r provides p redo cto ra l an d  postdoctoral tra in in g  th ro ug h  
research assistantships, tra in in g  grants, an d  postdoctoral fellow ships. 
For in fo rm atio n  w rite to Professor A lfred  L. B aldw in, D irector, C en ter 
fo r R esearch in  E ducation , R an d  H all.
Cornell-Sydney University Astronomy Center
T h e  C en ter is an  inter-U niversity  o rgan ization  designed to  create a 
larger poo l of facilities an d  skills for research in  astronom y an d  re la ted  
fields th an  w ould  be separately  available to  e ith e r  university . G rad u ­
ate  studen ts  can be in te rchang ed  betw een th e  two in s titu tio n s  w h en­
ever ap p ro p ria te  fo r the  research w ork in  w hich they are engaged. 
B oth universities recognize research supervision  ex tend ed  by the  sister 
university , an d  the tim e spen t by a s tud en t on  thesis w ork in  the sister 
university  can be accepted tow ard  residence req u irem en ts  w ith  the 
proviso th a t the  ap p ro val o f the hom e research supervisor is given an d  
also th a t the  hom e university  bylaws are n o t con travened .
T h e  facilities available th ro ug h  the  C enter, in  ad d itio n  to  those of 
C o rn e ll’s C en te r fo r R adiophysics an d  Space R esearch, a re  the one-m ile 
by one-m ile M ills Cross situated  a t  H oskinstow n, N ew  South W ales; the 
stellar in tensity  in te rfe ro m eter s itu a ted  a t  N a rrab ri, New South W ales; 
the Criss-Cross, the  Shain Cross, an d  M ills Cross s itua ted  a t F leurs, New 
South W ales; the W ills P lasm a Physics D ep artm en t, the  Basser Com ­
p u tin g  D ep artm en t, the F a lk ner N uclear D epartm en t, an d  the  facilities 
of the cosmic ray g ro u p  a t the U niversity  of Sydney. T h e  C en ter includes 
H . Messel, R . H an b u ry  B row n, W . N. C hristiansen, C. B. A. M cCusker, 
an d  B. Y. M ills from  the  U niversity  o f Sydney faculty.
F u rth e r  in fo rm atio n  can be o b ta in ed  from  Professor T . G old, J o in t 
D irector, C ornell-Sydney U niversity  A stronom y C en ter, Space Science 
B uild ing , C ornell U niversity.
Developmental Studies
Specialization in this area  norm ally  involves p a rtic ip a tio n  in  a p rogram  
jo in tly  sponsored by the Fields of C h ild  D evelopm en t an d  Fam ily 
R elationsh ips, an d  Psychology. T h e  p rogram  presen tly  em phasizes 
cognitive developm ent. S tudents in te rested  in  the  program  should  
apply  to  e ith er the F ield  o f C h ild  D evelopm ent an d  Fam ily R e la tio n ­
ships, o r Psychology. T ra in in g  in  research  skills in  bo th  Fields is 
recom m ended. S tudents ad m itted  to the  p rogram  fulfill the  requ irem en ts  
of w hichever F ield  they en ter. C u rre n t research in terests of the faculty
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inc lude developm ent of language, percep tion , th ink ing , in te llec tu a l 
developm ent in  n a tu ra l settings, co ncep tual an d  affective behavio r in  
infancy, cognitive socialization, an d  biological m a tu ra tio n . F or fu rth e r  
in fo rm ad o n  see the  descrip tion  of the Fields of Psychology, an d  
C hild  D evelopm ent an d  Fam ily R elationsh ips, o r w rite to  e ith er Field 
R epresen ta tive.
Division of Biological Sciences
T h e  D ivision of Biological Sciences was established in  1964 to  b rin g  
together in to  a single ad m in istra tive u n it  a n u m b er of investigators 
an d  teachers rep resen tin g  a b road  spectrum  of in terests in  basic biology. 
Its m em bers ho ld  ap p o in tm en ts  in  one o r m ore of fo u r schools an d  
colleges b u t serve the U niversity  as a w hole th ro ug h  the D ivision. T h e  
D ivision is responsib le for a ll the u n d erg rad u a te  teaching of biology, 
inc lud ing  the estab lishm ent o f req u irem en ts  fo r the m ajo r in  its various 
branches. I t  also has the  p rim ary  responsib ility  for the p rom o tion  of 
research in  basic biology, an d  its m em bers engage in  g rad u ate  teaching 
th rough  pa rtic ip a tio n  in  ap p ro p ria te  F ields in  the G rad u a te  School 
Faculty. A t p resen t the  follow ing subject areas are rep resen ted  by sepa­
ra te  sections of the D ivision: biochem istry an d  m olecu lar biology; 
ecology an d  systematics; genetics, developm ent, an d  physiology; m icro­
biology; an d  neurobiology an d  behavior. A n u m b er of g rad u ate  fellow­
ships, teaching fellowships, research assistantships, an d  traineesh ips are 
available th rou g h  the  D ivision. For fu rth e r  in fo rm atio n , con tact Dr. 
R o b ert M orison, 201 R oberts  H all.
Materials Science Center
T h e  M aterials Science C en ter (MSC) a t C ornell is an  in te rd isc ip linary  
laboratory  created  to p rom o te  research an d  g radu a te  s tu d en t tra in in g  
in  all phases of the science of m aterials. T h e  subjects of study rep re ­
sented  in  the MSC program  are ap p lied  physics, chem istry, electrical 
engineering, m aterials eng ineering , m aterials science, m echanics, m e ta l­
lurgy, an d  physics.
T h e  ex ten t of the benefits a g radu a te  s tu d en t m ay derive from  the 
MSC program  depend s on the  ac tual research he pursues. If  the stu ­
d en t chooses to follow  the m ore co nven tional course of becom ing a 
specialist in  one specific area, the MSC program  could  he lp  h im  by 
prov id ing  new eq u ipm ent, financial assistance th ro ug h  research assistant­
ships, or, in  some cases, the help  of a technician  to carry o u t ro u tin e  
m easurem ents.
If the s tu den t wishes to  follow a program  of considerably m ore 
b read th  th an  usual in  his research tra in in g , the  MSC program  provides 
an  ad d itio n a l advantage. Several cen tra l facilities have been set up  
w here m ore specialized ap p ara tu s  such as crystal-growing furnaces, high- 
pressure eq u ipm ent, x-ray an d  m etallography  eq u ip m en t, e lectron 
microscopes, etc., are available to all MSC m em bers and  th e ir  students.
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In  ad d itio n  to the eq u ipm en t, ex p ert advice on its use an d  the in te r­
p re ta tio n  of the  results will be available. In  these cen tra l facilities, it 
is expected  th a t the s tu d en t w ill come in  co n tac t w ith  s tuden ts  from  
o th e r  disciplines, resu ltin g  in  a m utually  p ro fitab le  in te rac tion .
T h e  office of the D irec to r o f the M ateria ls Science C en ter, Professor 
R. E. H ughes, is in  R oom  627, C lark  H all.
Military Science, Naval Science, and 
Aerospace Studies 
(ROTC, NROTC, and AFROTC)
T h e  advanced course in  m ilita ry  science (Army R O T C ), naval science 
(N aval R O T C ), an d  aerospace studies (A ir Force R O T C ) is o pen  to 
g rad u a te  s tuden ts who have satisfactorily  com pleted  a basic course 
in  R O T C  or w ho en ro ll in  a two-year R O T C  program . Successful 
com pletion  of the  two-year ad vanced R O T C  course w ill qua lify  a 
g rad u a te  s tu d en t fo r ap p o in tm e n t as a Second L ieu te n an t in  the  U.S. 
Army, A ir Force, o r M arine  C orps Reserve; o r Ensign, U. S. N aval 
Reserve; o r as Second L ieu te n an t in  the  R egu la r Arm y o r A ir Force. 
In te res ted  g rad u a te  s tuden ts  should  consu lt the  A n n o u n cem en t o f Offi­
cer E duca tion  an d  ap p ly  to  the  Professor of M ilitary  Science, the P ro ­
fessor o f N aval Science, o r the Professor of Aerospace S tudies (R O T C ), 
B arton  H all.
Statistics Center
T h e  m ethods of statistics find im p o rta n t ap p lica tio ns in  m any diverse 
fields of research. I t  is therefo re  necessary th a t (1) subject m a tte r  spe­
cialists be ab le to o b ta in  assistance in  using o r develop ing  statistical 
theory, (2) studen ts  w ho in te n d  to do research w ork in a p a rtic u la r  field 
w hich m akes extensive use o f statistical m ethods receive ad eq u a te  tra in ­
ing  in statistics, an d  (3) ind iv iduals  be tra in ed  as statisticians.
T h e  staff m em bers of the various schools an d  colleges o f C ornell U n i­
versity w ho are  in te rested  in  the  develop m ent an d  ap p lica tio n  of statis­
tical m ethods are associated w ith  the C ornell Statistics C enter. A m ajo r 
responsib ility  of the  C en te r is to  p rov ide a focal p o in t to  w hich 
indiv iduals, projects, an d  dep artm en ts  m ay com e to  receive assistance 
an d  gu id ance w ith  respect to the  statistical aspects of research  an d  tra in ­
ing  program s.
T h e  A cting D irec to r o f the C en te r is Professor P h ilip  J. M cC arthy, 
Ives H all.
Center for Water Resources and 
Marine Sciences
T h e  C en ter is an  in te rd isc ip linary  o rgan ization  serving the  en tire  U n i­
versity a t the g rad u a te  study an d  research level. Its purpose is to  p ro ­
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m ote an d  coord inate  a com prehensive p rogram  in  w ater resources 
p lan n in g , developm ent, an d  m anagem ent in  such areas as the sciences, 
engineering, ag ricu ltu re , law, econom ics, governm en t, reg ion al p la n ­
n ing , an d  p u b lic  health .
Its responsib ilities are  to  u n d ertak e  w ater resources research in  engi­
neering, in  the  physical, biological, an d  social sciences, an d  in  the 
hum anities; to  encourage an d  co n trib u te  to  g rad u a te  studies in  w ater 
resources; to  coord inate  research an d  tra in in g  activities in  w ater 
resources; to  encourage new  com binations of disciplines in  research 
an d  tra in in g  w hich can be b roug h t to b ea r on  w ater resource problem s; 
to d issem inate the  results of research; an d  to  develop an d  o pera te  
cen tral facilities w hich m ay be needed  to serve pa rtic ip an ts  in  research 
an d  tra in ing .
C orrespondence concerning the  C en ter should  be d irec ted  to P ro ­
fessor L. B. Dworsky, D irector, C en te r for W ate r Resources an d  M arine  
Sciences, H o lliste r H all.
C orrespondence re la ted  to g rad u a te  study in  the F ield  of W ate r 
Resources should  be d irec ted  to the  F ield  R epresen ta tive, Professor 
C. D. Gates, H o lliste r H all.
SPECIAL FACILITIES AND SERVICE 
ORGANIZATIONS  
New York State Agricultural Experiment Station 
at Geneva
T h e  New York State A gricu ltu ra l E xp erim en t S tation  was established 
in  1880 to prom ote ag ricu ltu re  th roug h  scientific investigations an d  
ex p erim en ta tio n . I t  is located a t G eneva, fifty miles from  Ithaca, and  
has been u n d e r the ad m in is tra tion  of C ornell U n iversity  since 1923.
Professors on  the G eneva staff are  elig ible to serve as m em bers of the 
Special C om m ittees of g rad u ate  studen ts  along  w ith  professors on the 
Ithaca  cam pus of the U niversity. N orm ally  the g radu a te  tra in in g  p ro ­
vided at G eneva consists of research experience an d  supervision  of the 
s tu d en t’s w ork on a thesis problem . T h e  form al course w ork p a rt of 
the s tu d en t’s tra in in g  program  is given on the Ithaca cam pus. S tudents 
w ho p lan  to do  p a rt of th e ir  g rad u ate  w ork a t G eneva should  cor­
respond  w ith  th e ir  m ajo r advisers o r w ith  the D ean of the G rad u a te  
School concern ing  regula tions as to  residence, Special C om m ittees, etc.
T h e  S tation  is eq u ip p ed  to care for g rad u a te  studen ts in  certa in  
specific lines of research, viz., chem istry, econom ic entom ology, food 
technology, m icrobiology, p la n t pathology, pom ology, seed investiga­
tions, an d  vegetable crops. A m ple facilities are available fo r g radu a te  
research u n d e r laboratory , greenhouse, p ilo t p lan t, insectary, orchard , 
an d  o th e r  field conditions.
C erta in  phases of the  investigations now being co nducted  at the 
Station  an d  o th e r problem s fo r w hich the facilities of the  S tation  are 
su itab le  m ay be used as thesis problem s by g radu a te  students.
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T h e  D irec to r is Professor D. W . B arton , w ho m ay be addressed a t the  
New York State A gricu ltu ra l E xp erim en t S tation, G eneva, N.Y. 14456.
Office of Computer Services
T h e  p rin c ip a l com pu tin g  facility a t C ornell is an  IBM  360 M odel 65 
located a t L an gm u ir L abora to ry  a t the  C ornell R esearch P ark . T h e  
system is eq u ip ped  for rem ote access of several kinds, an d  the o pe ra tin g  
system is designed so th a t very few users find it necessary to  visit 
L angm uir. T h e  prim ary  term ina ls  are high-speed reader-p rin ters  
located in  U pson, C lark, an d  W arren  H alls. W hile  these are rem ote 
job-en try  an d  delivery devices ra th e r  th an  conversational term inals, 
they p e rm it conven ien t access, job  tu rn a ro u n d -tim e  in term s of m inutes, 
an d  th e  use of on-line files. Each of these term ina ls  is the core of a 
sm all com pu tin g  center, w ith  auxiliary  eq u ip m en t, consu lting  assist­
ance, reference m aterial, an d  w ork space. In  ad d ition  to these h ig h ­
speed term inals, te le typew riter term inals are available to ind iv id ual 
p rojects th a t requ ire  in teractive capability .
T w o  IBM  1800 com puters th a t con tro l various real-tim e lab oratory  
devices are also linked  directly  to  the  360/65. T h ese  m achines p rov ide 
graph ical in p u t-o u tp u t capability  an d  an  analog-digital interface.
T h is  com p u tin g  system is busy b u t n o t sa tu ra ted , an d  use by 
g rad u a te  s tuden ts  is encouraged.
T h e  Office of C om pu ter Services is responsib le  fo r the o p e ra tio n  of 
this system an d  for the provision o f co nsu lting  an d  p rogram m ing  
assistance. T h e  Office cooperates w ith  the D e p artm en t of C om pu ter 
Science in  p rov id ing  courses in  p rogram m ing  an d  co m pu ting  tech­
niques. B oth organ izations em ploy a n u m b er of g rad u a te  s tuden ts  on 
assistantships an d  p art-tim e ap p o in tm en ts  fo r this work.
F or fu rth e r  in fo rm atio n  w rite  to the  Office of C o m p u ter Services, 
L ang m uir L abora tory .
University Press
C ornell U niversity  Press, fou nd ed  by A ndrew  D. W h ite  in  1869, was 
the first university  press in  A m erica an d  is am ong the  leaders in 
n u m b er of volum es pub lish ed  an nually . T h e  Press pub lishes scholarly 
books on  nearly  every academ ic subject, serious nonfic tion  of general 
in terest, an d  advanced o r ex perim en ta l tex tbooks fo r universities. T h e  
im p rin t of Com stock P ub lish in g  Associates, a division o f the  Press, 
is p laced on certa in  books in  the  biological sciences. T h e  Press also 
publishes a p a p e rb o u n d  series, C ornell Paperbacks. M ore th an  20 
p e r cen t of the books pub lished  by the  Press in  recen t years were 
w ritten  by m em bers of the  C ornell U niversity  faculty. All p r in tin g  for 
the Press is done u n d e r contract by various book m an u fac tu rin g  firms; 
the Press has no p ro d u ction  facilities of its own.
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Visual Aids
T h e  U niversity  owns an d  opera tes the P ho to  Science Studios, w hich 
create o r cooperate  in  the  crea tion  of p h o tog raph ic  studies an d  visual 
aids of all kinds.
T h e  ex tension  services of the  N ew  York State Colleges, w hich form  
in tegra l pa rts  of the U niversity, d issem inate know ledge th ro ug h  an 
intensive p rogram  of pub lica tio n , pho tograph y , an d  record ing  super­
vised by professional staffs. M aterials p ro du ced  by g rad u ate  studen ts 
m ay find ou tle ts  th ro ug h  these channels.
O ther Research Units
Some o th e r research un its  a llied  w ith  the U niversity , e ith er as wholly 
ow ned an d  op era ted  divisions o r as w holly o r p a rtia lly  au tonom ous 
organizations w ith  w hich the  U niversity  has a w ork ing agreem ent, 
are the Sloan-K ettering  C ancer R esearch In s titu te  in  N ew  York City, 
th roug h  the G rad u ate  School of M edical Sciences, an d  the  V eterinary  
V irus R esearch In s titu te  in  Ithaca.
C ornell is also one of fou rteen  fo u nd in g  m em bers of the U niversity  
C orp o ra tio n  fo r A tm ospheric R esearch which, u n d er N a tio na l Science 
F o u nd atio n  suppo rt, operates the N a tio n a l C en te r fo r A tm ospheric 
R esearch at B oulder, C olorado. In  ad d itio n  to B rookhaven N a tio na l 
L aboratory , C ornell, as a m em ber of Associated U niversities, Inc., 
has access to  the facilities of the N a tio n a l R ad io  A stronom y O bservatory 
in  G reenbank , W est V irgin ia.
F u rth e r  o p p o rtu n itie s  fo r form al study, field work, an d  in d ep en d en t 
research by C ornell g rad u a te  s tuden ts are  available in  m any in s titu ­
tions, laboratories, an d  lib raries  bo th  in  the  U n ited  States an d  in  o th e r 
countries. For exam ple, the  C ornell-H arv ard  A rchaeological E xp lo ra tio n  
at Sardis, T urkey , and  the M useum  of N o rth e rn  Arizona a t  Flagstaff, 
A rizona, b o th  provide o p p o rtu n itie s  fo r field research re la ted  to doctoral 
w ork of C ornell g rad u a te  students. In fo rm atio n  on  th a t k in d  of 
a rran g em en t is available d irectly  from  the F ield  R epresentatives.
G RADUATE SCHOOL OF MEDICAL SCIENCES
T h e  o p p o rtu n ity  for g rad u a te  w ork lead ing  to  advanced genera l degrees 
was first offered in the M edical College in  1912 in cooperation  w ith  the 
G rad ua te  School of C ornell U niversity. In  Ju n e  1950, the  trustees 
of C ornell U niversity  en te red  in to  an  ag reem en t w ith  the S loan-K etter­
ing  In s titu te  fo r C ancer R esearch w hereby a new division of the M edical 
College, nam ely, the S loan-K ettering  D ivision, was crea ted  fo r the 
purpose of offering ad d itio n a l o p p o rtu n itie s  for g rad u a te  study tow ard 
advanced degrees, thus ex ten d in g  the areas of the  basic sciences.
T h a t  expansion  of the New York City co m ponen t of the G rad ua te  
School resu lted  in  the estab lishm ent in  January  1952, of the G raduate  
School o f M edical Sciences which, w ith  the  ap p ro val of the  facu lty  of
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the G rad u a te  School of C ornell U niversity , was given the  fu ll responsi­
bility  fo r adm in istra tive  m atters re la ted  to the  advanced genera l degrees 
g ran ted  fo r study in  residence a t the  N ew  York City cam pus of C ornell 
U niversity.
D EG R EES. T h e  genera l degrees of Ph.D . an d  M.S. are  aw arded for 
ad vanced study an d  scholarly, in d e p en d en t research in  the fields of 
anatom y, biochem istry, b iom athem atics, biophysics, biostatistics, cell 
biology, genetics, m icrobiology, neurobiology an d  behavior, p h a rm a­
cology, an d  physiology.
F A C IL IT IE S . T h e  facilities for g rad u a te  w ork a t  the  G rad u a te  School 
of M edical Sciences inc lude  those of the  M edical College an d  of the 
Sloan-K ettering  Division. T h e  five bu ild ings of the M edical College, 
ex ten d in g  along  York A venue from  68th  to 70th S treet in  New York 
City, co n ta in  the lec ture rooms, s tu d en t laboratories, library , an d  
research facilities fo r g rad u a te  an d  u n d erg rad u a te  w ork. T h e  Sloan- 
K ettering  Division is located in  the  S loan-K ettering  In s titu te  an d  the 
K ettering  L abora to ry  on  East 68th S treet in  New York City, an d  in  
the W alker L ab o ra to ry  in  Rye, New York. T h e  special facilities and  
ex perienced  investigators of the S loan-K ettering  D ivision offer am ple 
o p p o rtu n ity  for advanced g rad u ate  w ork in  the  basic science aspects 
of research re la ted  to  cancer an d  allied  diseases.
FIN A N C IA L  ASSISTA NCE. P redoctoral fellow ships are  available to 
qualified  applican ts. T h e  fellow ships m ay be renew ed yearly p rov id ing  
the academ ic p erfo rm ance of the fellow ship holders is satisfactory. 
T each in g  fellow ships an d  research assistantships are available to  q u a li­
fied g radu ate  studen ts  in  some d ep artm en ts  of the M edical College. 
In  ad d itio n  to a stipend , the costs of tu itio n  an d  fees are defrayed for 
those studen ts  receiving financial assistance.
F U R T H E R  IN F O R M A T IO N . In fo rm atio n  on financial assistance and 
the  en tire  p rogram  of the  G rad ua te  School of M edical Sciences is p ro ­
vided in  the A n n o u n cem en t o f the G raduate School o f M edica l Sciences. 
R equests fo r th a t A n no un cem en t should  be addressed to  the  G rad ua te  
School of M edical Sciences, C ornell U niversity  M edical College, 1300 
York A venue, New York 10021.
FIELDS OF IN S T R U C T IO N
REPRESENTATIVES. Since instruction in  the G raduate School is prim arily 
individual, those interested in becoming students are encouraged to 
com m unicate w ith individual mem bers of the faculty w ith whom they 
may w ant to study. Personal interviews in advance of form al application 
for admission are especially encouraged. For the benefit of those who are not 
acquainted with appropria te  m em bers in the Field or Fields of their interest, 
each Field has selected a representative, as d irector of graduate studies, to 
whom inquiries may be addressed.
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Faculty: M artin  Alexander, W. H . Allaway, R ichard W. Arnold, David R. 
Bouldin, Nyle C. Brady, M arlin G. Cline, Jeffrey E. Dawson, B ernard E. 
D ethier, M atthew Drosdoff, W illiam  B. Duke, Reeshon Feuer, George R. 
Free, David L. Grunes, Joseph F. Hodgson, W. Keith Kennedy, H arry  A. 
Kerr, R alph E. Krenzin, Joe K ubota, Douglas J. Lathwell, Edgar R. Lemon, 
Dean L. Linscott, R obert F. Lucey, H arry  A. M acDonald, R obert D. M iller, 
H ugh F. M ulligan, R obert B. Musgrave, R alph  L. O bendorf, Gerald W. 
Olson, Michael Peech, W illiam  S. Reid, Thom as W. Scott, R obert R. Seaney, 
Earl L. Stone, Jr., M adison J. W right, Paul J . Zwerman.
At Geneva: Benjam in E. Clark, W illard F. Crosier, Anwar A. K han, LeRoy 
W. N ittler, M. T . V ittum .
Field Representative: Douglas J. Lathwell, 803 Bradfield Hall.
M AJOR AND M INO R SUBJECTS
Field Crop Science Seed Technology (M.S. only when
Meteorology a major)
Soil Science
ADMISSION REQ UIREM EN TS. Scholastic records of students applying for 
admission to graduate work in Agronomy are judged by the extent and quality  
of previous train ing  in chemistry, biological sciences, physics, m athem atics, 
and geology, emphasis depending on the in tended m ajor subject. T he 
G raduate Record Exam ination is strongly recommended. A passing grade in a 
test of English proficiency is required  of applicants whose native language or 
previous m edium  of instruction was not English.
Plant Breeding, which at m any institutions is included in Agronomy, 
is a separate b u t closely related Field at Cornell. Students prim arily  interested 
in p lan t breeding can apply to th a t Field, or can choose it as a m inor subject.
Ordinarily, students complete a M aster’s program  before being accepted 
for a doctoral program , bu t d irect admission to a doctoral program  is p e r­
m itted when students are exceptionally well prepared.
LANGUAGE REQ UIREM EN TS. T here  is no general language requirem ent 
for either the M.S. or the Ph.D. in the Field. A candidate’s Special Com­
m ittee may require language to be included in the student's program .
EXAM INATION REQ UIREM EN TS. T h e  G raduate School requires all Ph.D. 
candidates to take an Admission to Candidacy and a Final Thesis Exam ­
ination. These are described on p. 12 of this Announcement.
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O PPO R T U N IT IE S FO R GRADUATE STUDY AND RESEARCH. Since 
1968, the Field has occupied one of the most m odem  and diversified agronomic 
research facilities in  the world. An air-conditioned eleven-story research tower 
and adjoining wings incorporate fully-equipped laboratory, teaching, office, and 
supporting  spaces for work in field crop science, soil science, meteorology, 
and seed technology. T he Field of P lan t Breeding and the Section of Genetics, 
Development, and Physiology of the Division of Biological Sciences occupy a 
p a rt of the tower and wings.
G raduate students have access also to newly-constructed growth chambers 
and greenhouse facilities on the campus. T h e  Agronomy D epartm ent operates 
three m ain field stations near Ithaca, representative of m ajor agricultural 
regions of the state, to provide sites and equipm ent for field experim entation.
Seed technology studies are conducted also in  new quarters at Geneva; 
students may arrange to work there while enrolled at Ithaca. Some mem bers 
of the Field are staff mem bers a t the U.S. Plant, Soil, and N u trition  L abora­
tory (USDA) on the campus.
M inors may be elected from a large num ber of Fields. In  addition  to 
physical, biological, and agricultural social sciences, these include w ater 
resources, soil engineering, soil and water engineering, and in ternational 
agricultural developm ent.
A lim ited  num ber of students can do most or all of their research overseas 
un d er provisions of special agreements between Cornell and certain o ther 
institutions.
Special Interests of the Faculty
FIELD CROP SCIENCE AND SEED TECHNOLOGY
Crop chemistry: Professors Duke, M acDonald, O bendorf.
Crop ecology: Professor Musgrave.
Crop physiology: Professors Duke, MacDonald, Musgrave, O bendorf, and 
W right.
C rop preservation: Professors Musgrave and W right.
Crop production: Professors Krenzin, Lucey, and Seaney.
Seed technology: Professors Clark, Crosier, K han, MacDonald, and N ittler. 
Weeds and herbicides: Professors Duke and Linscott.
METEOROLOGY
General meteorology: Professor D ethier.
Climatology and microclimatology: Professor D ethier.
A gricultural micrometeorology: Professor Lemon.
SOIL SCIENCE
Soil chemistry: Professors Dawson, Grunes, Hodgson, and  Peech.
Soil fertility: Professors Allaway, Bouldin, Lathwell, Reid, Scott, and V ittum . 
Soil microbiology: Professor Alexander.
Soil m orphology, genesis, and cartography: Professors A rnold, Cline, Feuer, 
K ubota, and Olson.
Soil physics: Professors Lemon and Miller.
Soil and w ater conservation: Professors Free, Kerr, and Zwerman.
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Soil and w ater studies in aquatic environm ents: Professors Bouldin, Dawson, 
Lathwell, and M ulligan.
Soils of the tropics: Professor Drosdoff.
Forest soils: Professor Stone.
Organic soils: Professor Dawson.
Courses
401. GEOGRAPHY AND APPRAISAL OF SOILS OF T H E  TRO PICS 
Spring term . Credit three hours. Professor Drosdoff.
Character, geographic distribution , production potential, and m anagem ent 
requirem ents of soils of tropical rain  forests, tropical savannahs, tropical 
deserts, and tropical highlands, including soils under paddy culture. Emphasis 
is on the identification of soil properties associated w ith the principal kinds of 
soil, bases for predicting their occurrence, and bases for their in terpreta tion  
in terms of production potential and m anagem ent requirem ents. Lectures are 
used to introduce principles whose applications are treated by problem-solving, 
discussion, and independent study of the litera tu re . Individuals who have not 
had  the equivalent of Agronomy 301 will be expected to become fam iliar with 
standard nom enclature of field properties of soil by self-study.
402. CHEM ICAL M ETHODS OF SOIL ANALYSIS
Spring term . C redit three hours. Prerequisites: Agronomy 200 and Chemistry 
236 or their equivalent. Professor Peech.
Lectures, laboratory exercises, and dem onstrations designed to familiarize 
the student with different chemical techniques for studying soils.
403. ORGANIC SOILS
Fall term . Credit two hours. Offered in a lternate years. Prerequisite: Agronomy 
200. Professor Dawson.
Physical and chemical properties of organic soils used for crop production 
and soil conditioning. One all-day Saturday field trip .
[404. FO REST SOILS]
Fall term. Credit two hours. Given in alternate years. Prerequisite: Agronomy 
200. Professor Stone. N ot offered in 1969-70.
Ecology of forest soil including relationship to soil developm ent, forest land 
use, and hydrology. Occasional field trips to be arranged.
[405. SOIL MINERALOGY] \
Fall term. Credit three hours. Given in alternate years. Prerequisites: Agronomy 
200 and one year each of college chemistry and physics, or consent of the 
instructor. N ot offered in 1969-70.
A study of the m inerals found in soils, th e ir structures, properties, and 
w eathering characteristics, and a study of some methods used in m aking 
mineralogical determ inations.
408. SOIL PHYSICS, LABORATORY
Fall term . Credit one hour. Professor Miller.
Exercises in physical m ethods used in soil investigations.
422. TRO PICA L A G RICU LTU RE
Spring term . Credit two to four hours, depending upon student preparation ,
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participation , and related courses taken. Prerequisites: a course covering 
elem entary botany and permission of the instructor. Professor MacDonald.
Designed to provide some knowledge and understanding of the tropical 
environm ent and its agriculture. Topics covered include the agriculture, 
principal crops, and cropping problems of the tropics and subtropics. P articu­
la r stress is given to (a) agricultural ecology, (b) agricultural patterns, tra ­
ditions, and problems, (c) economic crops, their botany, adaptation , cultural 
requirem ent, im provem ent, m anagem ent, protection, production, and use, and
(d) resources, lim itations, and opportun ities for tropical agricultural develop­
m ent and im provem ent. Independent study of the litera tu re is encouraged and 
facilitated. Lectures supplem ented by illustrations, dem onstrations, and dis­
cussions.
431. AQUATIC PLA N T ECOLOGY AND MANAGEM ENT
Fall term . Credit three hours. Prerequisites: Biological Sciences 101-102 or
103-104 or the equivalent, and permission of the instructor. Assistant Professor
M ulligan.
Environm ental factors affecting the grow th and d istribu tion  of freshwater 
p lants as a basis for their m anagem ent. Includes taxonom y and life cycles of 
common em ergent, subm erged, and floating plants. Several field trips will be 
conducted du ring  laboratory periods.
450. SPECIAL TOPICS IN SOIL SCIENCE
Fall and spring terms. C redit one to six hours. Staff.
T h e  topics to be treated  will be arranged at the beginning of each term  
for individual self-study or for group discussions.
451. SPECIAL TOPICS IN FIELD CRO P SCIENCE 
Fall and spring terms. C redit one to six hours. Staff.
T h e  topic to be studied will be arranged at the beginning of each term  for 
individual self-study or for group discussions.
461. REG IO NA L AGRONOMY STUDIES
Fall term. Credit four hours. Prerequisites: Agronomy 111 and 200 or p e r­
mission of th e  instructor. Enrollm ent lim ited and m ust be approved by the 
instructor in  charge du ring  preregistration. A three weeks’ field study trip  
will take place du ring  the preceding August. E nrollm ent in consecutive years 
perm itted . Crops and soils staff.
Study of crops, soils, agriculture, agricultural institutions, and agricultural 
industries of m ajor agricultural regions of the U nited States. T h e  purpose is 
to give b read th  of understanding of the Field of Agronomy and perspective 
of its applications. Study tou r covers different m ajor regions of the U nited 
States in  consecutive years. D uring the sum m er field study trip , each student 
is required  to keep complete notes of basic subject m atte r for seminars, 
discussion, and assignments during  the fall semester. A w ritten  report of the 
field trip  is required  of each student. Bus transportation  is provided. Students 
m ust finance meals and lodging, costs of which will be held to a m inim um .
481. SPECIAL STUDIES IN SOILS OF T H E  TRO PICS
Spring term . Credit three hours. Prerequisites: Agronomy 200 and 301 or
equivalent and approval of the instructor. E nrollm ent lim ited. Professor
Drosdoff.
An eight-day field trip  to a tropical area will take place du ring  the preceding 
January  intersession. Preregistration is required by December 1. Consult the 
professor in  charge regarding financial arrangem ents.
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501. SOIL CHEM ISTRY
Fall term . Credit three hours. Given every o ther year alternating  w ith A gron­
omy 507. Prerequisites: Agronomy 200 and a one-year course in introductory 
physical chemistry, or consent of the instructor. Professor Peech.
Chemical and mineralogical com position and chemical properties of soils, 
w ith emphasis on ionic equilibria in soils.
[503. M ORPHOLOGY, GENESIS, AND CLASSIFICATION OF SOILS] 
Spring term . Credit three hours. Given every o ther year, alternating  w ith 
Agronomy 524. Prerequisite: permission of the instructor. Associate Professor 
Arnold. Not offered in  1969-70.
Principles of soil classification, reactions and processes of soil genesis, and 
developm ent and significance of m ajor groups of soils of the world. One a ll­
day field trip  will take place on a date to be arranged.
506. ADVANCED SOIL MICROBIOLOGY
Fall term . Credit one hour. Prerequisite: Agronomy 306 or perm ission to 
register. Associate Professor Alexander.
Discussions of current topics in special areas of soil microbiology. Particular 
a tten tion  is given to biochemical problems in m icrobial ecology.
[507. SOIL PHYSICS, LECTURES]
Fall term . Credit three hours. Given every o ther year alternating  w ith Agron­
omy 501. Prerequisites: Agronomy 200 and one year of college physics, or 
permission of the instructor. Professor M iller. N ot offered in 1969-70.
A study of physical properties and processes of soil, with emphasis on basic 
principles.
[513. CROP ECOLOGY]
Spring term . Credit two hours. Given every o th er year. Prerequisites: Agronomy 
200, 111, and Biological Sciences 240. Class meetings to be twice weekly for 
the first eight weeks of the semester for two hours per meeting. Professor 
Musgrave. Not offered in 1969-70.
An extension of Agronomy 313 and a study of special techniques used to 
obtain  and analyze physiological data on crop p lan t responses to environm ental 
conditions occurring in the field.
514. GRASSLANDS AND GRASSLAND RESEARCH
Fall term . Credit three hours. Offered in alternate years. Prerequisites: A gron­
omy 312, P lan t Breeding 200, and Biological Sciences 240, or their equivalents, 
and permission to register. Professor M acDonald.
A study of ecological factors underlying the developm ent, m aintenance, and 
m anagem ent of different grassland types for different uses, and the principles 
and practices of grassland and forage-crop investigations. Different grassland 
species, types, and associations will be discussed in relation to adaptation , 
production, and use. Emphasis will be on research.
524. SOIL FE R T ILIT Y , ADVANCED COURSE
Spring term . Credit three hours. Given every o ther year alternating  with 
Agronomy 503. Prerequisite: a m ajor or m inor in agronomy or permission of 
the instructor. Associate Professor Bouldin.
A study of selected topics in soil-plant-fertilizer relationships w ith emphasis 
on concepts of soil fertility, in terp reta tion  of experim ental data, and soil- 
fertilizer chemistry.
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560. RESEARCH IN SOIL SCIENCE
Fall and spring terms. All mem bers of the professional staff.
561. RESEARCH IN FIELD-CROP PRO D U CTIO N
Fall, spring, and sum m er terms. All m em bers of the professional staff.
690. SEMINAR
Fall and spring terms. R equired  of graduate students m ajoring or m inoring 
in the D epartm ent.
METEOROLOGY
411. IN TRO D U CTO R Y  DYNAMIC M ETEOROLOGY
Fall term. Credit three hours. Prerequisites: one year each of calculus and 
physics.
Properties of air, hydrostatic stability, and convection, rad iation  in  the 
ea rth ’s w eather system, and atm ospheric circulations.
412. IN TER M ED IA TE DYNAMIC M ETEOROLOGY
Spring term . Credit three hours. Prerequisite: Agronomy 411 o r permission 
of the instructor.
Consideration of the atm ospheric p art of the ea rth ’s w eather system. Review 
of attem pts to find the governing relations in  useful form and to identify, 
measure, and com pute the significant param eters.
[413. M ICROM ETEOROLOGY]
Fall term . Credit three hours. Given in even-num bered years. Prerequisites: 
one year each of calculus and physics. N ot offered in  1969-70.
W eather and climate near the ground, considered from the  local po in t of 
view. Interaction  of plants and their local physical environm ent.
415. HYDROM ETEOROLOGY
Spring term . Credit three hours. Given in odd-num bered years. Prerequisites: 
one year of calculus and physics. Professor D ethier.
A tm ospheric p a rt a t the hydrologic cycle—evaporation, precipitation, and 
transport.
550. SPECIAL TOPICS IN  M ETEOROLOGY AND CLIM ATOLOGY 
Fall or spring term . Credit one or m ore hours. Prerequisite: permission of the 
instructor. Staff.
Study of m eteorological topics m ore advanced than  or different from those in 
o ther courses. Subject m atter depends on the background and desires of 
those enrolling.
562. RESEARCH IN M ETEOROLOGY
Fall and spring terms. C redit one or more hours. Thesis research. Staff.
691. SEMINAR IN M ETEOROLOGY
Not offered every semester. Prerequisite: permission of the professor in charge. 
Staff.
Subjects for the sem inar will be announced well in advance.
ANIM AL BREEDING 59
(See pp . 51 an d  102.)
ANIMAL BREEDING
Faculty: R obert W. Bratton, J. H. Bruckner, R andall K. Cole, R obert H. 
Foote, Charles R. Henderson, R obert E. McDowell. Paul D. M iller, L. Dale 
Van Vleck.
Field Representative: C. R. Henderson. M orrison Hall.
M AJOR AND M INO R SUBJECTS
Anim al Breeding Animal Genetics
Students en tering  a program  of study in  the areas of anim al breeding and 
genetics are expected to have had  good basic undergraduate train ing  in biology, 
chemistry, and m athem atics. Previous experience w ith large anim als or w ith 
poultry  is desirable bu t not absolutely essential.
T here  is no specific foreign language requirem ent in the Field, b u t individual 
faculty mem bers of the Field may require one or m ore languages depending 
upon the student’s area of specialization and previous train ing  in languages.
T h e  Admission to Candidacy and Final Thesis Exam inations required  by 
the G raduate School are described on p. 12 of this Announcement.
Special interests of the faculty are as follows:
Professors Henderson, M iller, and Van Vleck: research and teaching, statistical 
genetics, w ith particular emphasis on selection programs for im provem ent of 
large animals.
Professors B ratton and Foote: research and teaching in  reproductive physiology 
and related areas, and the use of various techniques in the genetic im prove­
m ent of populations.
Professor McDowell: research and teaching in livestock breeding in  the tropics. 
Professors Bruckner and Cole: research in the area of poultry  genetics.
Superior facilities are available for graduate student train ing  in each of 
these areas. Students are expected to partic ipate actively in these research 
program s and generally are provided assistantships.
Courses
ANIM AL SCIENCE 420. PROBLEMS IN GENETICS OF ANIMAL 
BREEDING
ANIMAL SCIENCE 520. EX PER IM EN TA L M ETHODS IN 
Q U A N T ITA T IV E  GENETICS AND ANIM AL BREEDING
PO U LTRY  SCIENCE 420. PO U LTRY  GENETICS
In addition, faculty mem bers assist in two seminars: Anim al Science 601 
and Poultry  Science 609.
ANATOMY
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ANIMAL SCIENCE
Faculty: W arren F. Brannon, R obert W. Bratton, H . W ilm ot Carter, Carl 
E. Coppock, J . M urray Elliot, R obert H. Foote, W illiam  Hansel, Charles 
R. Henderson, H arold  F. H intz, Douglas E. Hogue, John  K. Loosli, R obert
E. McDowell, A lexander M. Meek, W illiam  G. M errill, John  I. M iller, 
Paul D. M iller, Ellis A. Pierce, W ilson G. Pond, J. T hom as Reid, Glen 
H. Schmidt, Samuel T . Slack, Sedgwick E. Smith, R obert W. Spalding, 
Jam es R. Stouffer, H ugh F. Travis, George W. T rim berger, K enneth L. 
T u rk , Peter J . Van Soest, L. Dale Van Vleck, W illard J. Visek, R ichard
G. W arner, George H. W ellington.
Field Representative: J. K. Loosli, 149 M orrison H all.
M AJOR AND M INO R SUBJECTS
A nim al Breeding Anim al Science
A nim al N utrition  Dairy H usbandry
T o  be adm itted  into graduate study in the Field of Animal Science a student 
should have dem onstrated a high order of scholarship at the undergraduate 
level, should have had  a good selection of anim al science courses, and as many 
physical science and biology courses as possible.
T h ere  is no Field requirem ent regarding foreign languages; the choice of a 
foreign language is left to the individual's Special Com mittee.
N o particu lar exam inations are required  by the Field of Animal Science. 
T h e  Admission to Candidacy and  Final Thesis Exam inations required  by the 
G raduate School are described on p. 12 of this Announcement.
Research and Study O pportunities
T h e Field of Anim al Science is well staffed and  equipped to offer research and 
study opportunities in the following areas of specialization:
Anim al Breeding: Professors B ratton, Foote, Henderson, P. D. M iller, and 
Van Vleck.
Anim al N u trition : Professors Elliot, H intz, Hogue, Loosli, M errill, Pond, 
Reid, Smith, Visek, and W arner.
Anim al Physiology: Professors B ratton, Foote, Hansel, McDowell, Schmidt, 
T ravis, Van Soest, and  Visek.
Beef H usbandry: Professor J. I. M iller.
D airy H usbandry: Professors Carter, Coppock, Elliot, Meek, M errill, Schmidt, 
Slack, Spalding, T rim berger, and T urk .
Meats: Professors Stouffer and W ellington.
Sheep H usbandry: Professors B rannon and Hogue.
Swine H usbandry: Professors Pierce and Pond.
FINANCIAL AID
F. B. M orrison Fellowship in  Livestock Feeding: $2,000 plus tu itio n  and 
general fees.
Courses
400. LIVESTOCK PR O D U CTIO N  IN T H E  TRO PICS
Spring term . C redit three hours. Prerequisite: Animal Science 100, 112, or 220, 
o r permission of the instructor. Professor McDowell.
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A discussion of the present and potential roles of domesticated anim als as a 
source of food, power, and fiber in tropical areas of the world. T h e  effects of 
climate on anim al performance; the physiology of heat regulation in anim als; 
problems of providing feed supplies in the tropics; systems of breeding; m an ­
agem ent practices as they affect reproductive perform ance; anim al health  and 
performance traits; the relative efficiency of livestock in the tropics; and 
economic consideration in the production of livestock products will be sum ­
marized.
401. SPECIAL STUDIES IN LIVESTOCK OF T H E  TRO PICS 
Spring term . Credit three hours. Prerequisites: Animal Science 220, 400, 410 
and Biological Sciences 413, or permission of the instructor. Enrollm ent 
lim ited. Professor McDowell.
In itial briefings will be at end of exam ination week of the fall term 
followed by an eight- or nine-day field study trip  to a tropical area during  
January  intersession. Pre-registration required  by December I. Consult p ro ­
fessor in charge regarding financial arrangem ents for travel and o ther course 
requirem ents.
410. PRINCIPLES OF ANIMAL N U T R IT IO N
Fall term . C redit three or four hours. Prerequisites: a course in hum an  or 
veterinary physiology, and a course in organic chemistry or biochemistry, or 
permission of the instructor. Professor Loosli, Associate Professor Nesheim, 
Assistant Professor Hintz.
T he chemistry and physiology of n u tritio n  and the com parative nutritive 
requirem ents for m aintenance, growth, reproduction, egg production, and 
lactation.
BIOLOGICAL SCIENCES 414. MAMMALIAN PHYSIOLOGY
(Consult the course listing in the Announcement of the College of Agriculture.)
420. Q U A N T ITA T IV E  ANIM AL GENETICS
Fall term. Credit one, three, or four hours. Prerequisite: Animal Science 220, 
Biological Sciences 281, or permission of the instructor. S and U grades o p ­
tional. Associate Professor Van Vleck.
A consideration of the problem s involved in the im provem ent of animals, 
especially farm anim als, through the application of the theory of quan titative 
genetics w ith emphasis on the selection index.
T h e  purpose of the optional (arranged) hour is to give graduate students 
and qualified undergraduates an in troduction  to m ethods of research in 
quantitative genetics and anim al breeding.
427. FUNDAM ENTALS OF ENDOCRINOLOGY
Fall term. Credit four hours. Prerequisite: a course in hum an or veterinary 
physiology or permission of the instructor. Professor Hansel.
A general course in the physiology of the endocrine glands and the roles 
played by each horm one in the regulation of norm al body processes.
451. PHYSIOLOGY AND BIOCHEM ISTRY OF LA CTA TIO N  
Spring term . Credit three hours. Given if ten or m ore students register. 
Prerequisite: a course in physiology or Animal Science 427. Associate Professor 
Schmidt.
An advanced course in the anatom y of the m am m ary gland, the physiological 
mechanisms of m ilk secretion, and the biochemical synthesis of m ilk con­
stituents in laboratory and farm  animals.
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490. M EAT TECHNOLOGY
Spring term . Credit three hours. Prerequisite: Animal Science 290 or p e r­
mission of the instructor. Professor W ellington.
T he character of muscle as a food, muscle structure, m eat p roduct form u­
lations and production, m ethods for m eat product quality  control, product 
testing and im proved m eat packaging. T h e  basic principles of m eat preserva­
tion, processing, and m eat p roduct developm ent th rough  laboratory dem on­
stration and practice in the pilo t m eat p lan t in M orrison H all.
500. RESEARCH
Fall and spring terms. C redit by arrangem ent. All m em bers of D epartm ental 
staff.
ADVANCED N U T R IT IO N  SERIES
(Consult the course listing in  this Announcement for the Field of N utrition.)
N U T R IT IO N  510. SPECIAL TOPICS IN  ANIMAL N U T R IT IO N
N U T R IT IO N  511. LABORATORY W ORK IN ANIMAL N U T R IT IO N
520. EX PER IM EN TA L M ETHODS IN Q U A N T ITA T IV E  GENETICS AND 
ANIM AL BREEDING
Fall term . C redit three hours. Prerequisite: P lant Breeding 514 or a course 
in  m athem atical statistics. Professor Henderson.
Estim ation of genetic and environm ental param eters required  to design 
efficient selection programs. Particu lar emphasis is given to in te rp reta tion  of 
experim ental and survey data w ith unequal subclass num bers and to prediction 
of genetic progress resulting from alternative selection methods.
601. SEMINAR IN ANIM AL SCIENCE
Fall and spring terms. Credit one hour. R equired  of all g raduate students 
taking either a m ajor or a m inor subject in anim al science. Staff.
610. SEMINAR IN ANIM AL R E PR O D U C TIO N  AND ENDOCRINOLOGY 
Spring term. No credit. Open to graduate students w ith  m ajors or m inors in 
anim al physiology.
N U T R IT IO N  619. SEMINAR IN ANIM AL N U T R IT IO N  
Fall term. Credit one hour. M 4:30.
BIOCHEMISTRY
(See also the listing under M edical Sciences, p. 102 of this Announcement.)
Faculty: Joseph M. Calvo, Louise J. D aniel, S tuart Edelstein, Ju n e Fessenden- 
Raden, Jam es L. Gaylor, Q uentin  H. Gibson, R ichard  J. Guillory, Gordon G. 
Hammes, Leon A. H eppel, George P. Hess, R obert W. Holley, Andre T . Jagen- 
dorf, Elizabeth B. Keller, R ichard  E. McCarty, D onald B. .McCormick, A. 
Leslie Neal, W alter L. Nelson, Efraim  Racker, G ottfried Schatz, H arold
A. Scheraga, John  F. Thom pson, David C. W harton, H arold  H. W illiams, 
David B. W ilson, John  F. W ootton, Lem uel D. W right, Ray W u, Roger G. 
Young, Donald B. Zilversmit.
Field Representative: Ray W u, G-15 W ing H all.
M AJOR AND M INOR SUBJECT 
Biochemistry
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ADMISSION REQ UIREM EN TS. Prior train ing  in the physical sciences should 
include calculus, physics, and chemistry sequences through in troductory physi­
cal chemistry; some knowledge of the basic principles of biology is desirable, 
bu t this can, if necessary, be acquired as part of the course of study to be 
prescribed.
LANGUAGE REQ UIREM EN TS. T here  is no language requirem ent for the 
M aster’s degree. For the Ph.D. degree, the requirem ent is proficiency in  two 
languages (German, French, Russian, Japanese) or the substitu tion  of a 
th ird  m inor subject for one of the two language requirem ents.
For foreign students whose native language is not English, only one of the 
above languages is required.
M INO R SUBJECTS. A ppropriate m inor subjects may be chosen from among 
those offered in biological sciences, chemistry, physics, and m athematics.
EXAM INATIONS. Ph.D. candidates are expected to schedule an oral quali­
fying exam ination shortly after selection of a perm anent committee, the oral 
Admission to Candidacy Exam ination upon com pletion of the subject m atter 
recommended by the Special Comm ittee, and an oral exam ination on the 
thesis and related m aterial.
Research and Study Opportunities
A wide variety of research opportunities is provided in m odern, well-equipped
laboratories. T he research specializations of the faculty are summarized as
follows:
Joseph M. Calvo: control of m etabolic pathways in bacteria; bacterial genetics.
Louise J. Daniel: biochemical functions of vitam ins B12 and folic acid, in te r­
relationship of vitam ins and trace elements.
S tuart J. Edelstein: structure and function of polypeptides and proteins.
June Fessenden-Raden: enzymes in oxidative phosphorylation, immunological 
approaches to oxidative phosphorylation and m em brane structure.
Jam es L. Gay lor: biosynthesis of sterols and steroid hormones, control 
mechanisms of sterol biosynthesis.
Q uentin H . Gibson: haem oproteins, flavoproteins, rapid  reaction spectro­
photom etry, and physical methods in enzyme kinetics.
R ichard J. Guillory: bioenergetics of muscle contraction.
Gordon G. Hammes: biophysical chemistry, especially enzyme kinetics and 
mechanisms.
Leon A. H eppel: structure and metabolism of nucleic acids, cell perm eability 
in microorganisms.
George P. Hess: protein-m ediated reactions, biological specificity and control 
mechanisms.
Robert W. Holley: biochemistry of nucleic acids.
Andre T . Jagendorf: electron transport and phosphorylation mechanisms in 
chloroplasts, synthesis of chloroplast proteins and their physiological con­
trols.
Elizabeth B. Keller: enzymes, cofactors, and ribosomes in protein  biosynthesis.
R ichard E. McCarty: photosynthetic phosphorylation and electron transport.
Donald B. McCormick: enzymes concerned w ith transform ation of vitamins 
and coenzymes.
A. Leslie Neal: metabolism of p lan t pathogenic organisms and m alignant cells.
W alter L. Nelson: biochemical mechanisms associated with functional states 
of cells.
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Efraim  Racker: mechanism of enzyme action, control mechanism , structure 
and function in m itochondria and chloroplasts, mechanisms in bioenergetics. 
G ottfried Schatz: yeast m itochondria synthesis.
H arold  A. Scheraga: physical chemistry of proteins.
John  F. Thom pson: nitrogen and su lp h u r metabolism  of plants.
David C. W harton: cytochrome oxidase, metalloenzymes, electron transport. 
H arold  H . Williams: biochem istry of proteins and am ino acids, selenium 
metabolism in microorganisms.
David B. Wilson: biochemical genetics, physical chemistry of enzymes.
Jo h n  F. W ootton: enzyme chemistry, relationships between structure and 
function.
Lemuel D. W right: biosynthesis of biologically active com pounds, mevalonic 
acid metabolism , bio tin  metabolism.
Ray W u: nucleotide sequence of phage DNA, control of enzyme and DNA 
synthesis in m am m alian cells.
Roger G. Young: mechanism of action of insecticides, fat and wax metabolism  
of insects.
Donald B. Zilversmit: mechanism of fat absorption, lip id  transport, cell 
mem branes.
Com bined graduate programs may be arranged w ith the following m em ­
bers of the staff of the Geneva Experim ent Station: D. B. H and, F. A. Lee, 
L. M. Massey, Jr., L. R . M attick, R. S. Shallenberger, J . P. VanBuren.
Courses
All courses carry Biological Sciences numbers.
531-532. GENERAL BIOCHEM ISTRY, LECTURES
Fall and spring terms. Credit four hours a term . Prerequisite: Chem istry 358 
and Physical Chemistry, o r permission of instructor. Lectures, M W  F S 9:05.
An integrated treatm ent of the fundam entals of biochemistry. Fall semester: 
proteins, enzymes and the n atu re  of enzymatic catalysis; carbohydrate m etabo­
lism; energetics. Assistant Professor Calvo and  staff. Spring semester: n itro ­
gen metabolism; lip id  metabolism ; biosynthesis of macromolecules. Associate 
Professor Guillory and staff.
533. GENERAL BIOCHEM ISTRY, LABORATORY
Fall term . C redit three hours. Prerequisites: Chem istry 358 and  388 or 390. 
M ust be taken w ith or following Course 531. Laboratory, T  or T h  9:05-4:25. 
One discussion period to be arranged. Professor Nelson and Assistant Professors 
McCarty and W harton.
Selected experim ents on carbohydrates, lipids, proteins, amino acids, 
nucleic acids, and metabolism  (cellular particulates, kinetics, general enzymolo- 
gy) will be given to illustrate basic biochemical principles. T h e  course will 
emphasize the quan titative aspects ra th er than  qualitative identifications.
536 A. ADVANCED BIOCHEM ICAL M ETHODS, LABORATORY 
Spring term . Credit two hours. Prerequisite: Course 533. G raduate majors 
in biochemistry only. Assistant Professor Keller and Associate Professor W u. 
Research techniques in  biochemistry and m olecular biology.
536-B. ADVANCED BIOCHEM ICAL RESEARCH
Spring term . Credit two hours. Prerequisite: Course 536A. G raduate majors 
in  biochemistry only. Professor Racker and Staff.
Research work in the laboratory of staff mem bers on  a ro tating  basis.
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537-538. ADVANCED BIOCHEM ISTRY, LECTURES
Fall and spring term . Credit one to three hours. Prerequisites: Courses 531 
and 532, or permission of instructor. Students may take one or m ore sections 
of the course, as each section can be taken w ithout attend ing  a preceding 
section. T  T h  9:05. Staff.
T his course will be comprised of advanced lectures in three of the following 
subjects per term  (different subjects will be selected for different years): 
carbohydrates and lipids, proteins and enzymes, biochemistry of mem branes, 
mechanism of coenzyme function, mechanism of enzyme action, nucleic acids, 
protein  synthesis, control mechanisms, bioenergetics, etc.
631-632. RESEARCH SEMINAR IN BIOCHEM ISTRY
Fall and spring term . Credit one h our per term . M 8-9:30. p .m . Professor 
Racker.
R equired  of all graduate students except first-year students m ajoring in 
biochemistry. T h e  course may be repeated for credit.
633-634. GRADUATE SEMINAR IN BIOCHEM ISTRY
Fall and spring term. Credit one hour. Prerequisites: Courses 531 and 532.
H ours to be arranged. Staff.
O riginal publications in the following areas of research will be assigned to 
students for reporting  and discussion: mechanism of m uscular contraction, 
photosynthesis, mechanism of enzyme action, regulatory mechanisms, in te r­
mediary metabolism, etc.
639. BIOCHEM ISTRY SEMINAR
Fall and spring terms. No credit. F 4:15. Staff.
Lectures on current research in biochemistry presented by distinguished 
visitors and staff.
BIOMATHEMATICS
(See pp. 51, 102, an d  103.)
BIOPHYSICS
(See pp. 51, 102, an d  103.)
BIOSTATISTICS
(See pp. 51, 102, an d  103.)
BOTANY
Faculty: H arlan  P. Banks, David M. Bates, R obert T . Clausen, Roderick K. 
Clayton, W illiam  J. Dress, John  W. Ingram , Jr., A ndre T . Jagendorf, John  M. 
Kingsbury, R ichard P. Korf, Lee N. M iller, H arold  E. Moore, Jr., H ugh F. 
M ulligan, Jim  L. Ozbun, Loyd E. Powell, Jr., Roger M. Spanswick, A drian M.
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Srb, Frederick C. Steward, H arry  T . Stinson, Jr., John  F. Thom pson, H arold
B. Tukey, Jr., Charles H. Uhl.
At Geneva: John  Einset.
Field Representative: David M. Bates, 467 M ann Library.
M AJOR AND M INO R SUBJECTS
Cytology P lan t Ecology
General Botany P lan t M orphology and Anatomy
Paleobotany P lan t Physiology
Phycology P lan t Taxonom y
It is recom m ended th a t applicants to the Field of Botany provide scores 
of the G raduate Record Exam ination. Except under unusual circumstances all 
candidates for the Ph.D. will take a qualifying exam ination to be adm in­
istered by the s tu d en t’s Special Com m ittee du ring  the first semester of 
residence. T h e  G raduate School requires all candidates to take the Admission 
to Candidacy and Final Thesis Exam inations, which are described on p. 12 
of this Announcement. T he language requirem ent for the M aster’s degree: 
college entrance French an d /o r  G erm an or proficiency in one language o ther 
than  the native language before com pletion of the second residence u n it. For 
the Ph.D. degree: proficiency in two languages o ther than the native language. 
Proficiency is to be regarded as a reading com prehension w hich meets the 
standards set by the G raduate School Language Board, except th a t in cases 
where English is allowed as a language, a reading and speaking ability will 
be required.
General Requirem ents for All Degrees
An adequate knowledge of the structure, functions, and classification of plants 
is required  of all candidates w ith m ajor subjects in the Field of Botany. 
Candidates also should have basic train ing  in chemistry, physics, geology, 
and m athem atics.
Requirem ents for Major Subjects
Additional basic requirem ents for the m ajor subjects are as follows:
CYTOLOGY AND CYTOGENETICS. An adequate knowledge of cytology 
and  two of the following: genetics or p lan t breeding, p lan t m orphology and 
anatom y, p lan t physiology, or p lan t taxonomy. A. M. Srb, H . T . Stinson, 
and C. H . Uhl.
GENERAL BOTANY. A dditional requirem ents will be determ ined in  each 
individual case. Not approved as a m ajor for the Ph.D. degree.
PALEOBOTANY. A dditional train ing  in p lan t morphology and anatom y and 
adequate knowledge of paleobotany and general stratigraphic geology. H . P. 
Banks.
PHYCOLOGY. Individual program s stressing mycology, invertebrate zoology, 
oceanography, limnology, p lan t morphology, p lan t physiology, taxonomy, 
cytology, or genetics will be required  as appropria te  to each s tu d en t’s interests 
and  purposes in studying the algae. J. M. Kingsbury and  H . F. M ulligan.
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PLA N T ECOLOGY. A dditional train ing  in p lan t ecology and adequate 
knowledge of p lan t physiology, genetics, morphology, taxonomy, soil science, 
and statistics as appropria te to each s tuden t’s career objectives. R. T . Clausen, 
L. N. M iller, and H. F. M ulligan.
PLA N T M ORPHOLOGY AND ANATOMY. A dditional train ing  in  p lan t 
morphology and anatom y and p lan t taxonom y and adequate knowledge of 
cytology, genetics, or paleobotany. H. P. Banks.
PLA N T PHYSIOLOGY. A dditional train ing  in p lan t physiology and ade­
quate knowledge of chemistry, a general knowledge of m athem atics and physics, 
and train ing  in bacteriology, genetics, mycology, p lan t pathology, or soils. 
R. K. Clayton, A. T . Jagendorf, J. L. Ozbun, L. E. Powell, R. M. Spanswick,
F. C. Steward, J. F. Thom pson, and H. B. Tukey, Jr.
PLA N T TAXONOMY. A dditional train ing  in p lan t taxonomy and ecology 
and an adequate knowledge of genetics and statistics. D. M. Bates, R . T . 
Clausen, W. J. Dress, J. W. Ingram , Jr., R. P. Korf, and H. E. Moore, Jr.
For sum m er research grants and assistantships in botany at the Museum 
of N orthern  Arizona, consult the Field Representative.
Courses
BIOLOGICAL SCIENCES COURSES AVAILABLE ONLY TO  
GRADUATE STUDENTS
541-542. PLA NT PHYSIOLOGY, ADVANCED LEC TU RE COURSES 
Fall and spring terms. C redit three hours a term . Prerequisite: Biological 
Sciences 240 or its equivalent; Biological Sciences 541 is a desirable b u t not a 
required prerequisite for 542. M W  F 10:10. P lant Science 143. Professor 
Steward.
Fall term: cells and cell physiology; properties of protoplasm , its m em branes 
and organelles; relations of cells, tissues, and organs to w ater and solutes; w ater 
relations and stom atal behavior; inorganic p lan t nu trition ; the essential 
n u trien t elements.
Spring term: p lan t metabolism and organic n u tritio n  (photosynthesis, 
respiration, nitrogen metabolism); translocation; physiology of growth and 
development.
543. PLA N T PHYSIOLOGY, ADVANCED LABORATORY 
Fall term. Credit four hours. Prim arily  for graduate students doing work in 
p lan t physiology, b u t open to others if space perm its. Prerequisites: organic 
chemistry, biochemistry, Biological Sciences 240, or the equivalent. P re­
registration recommended. Laboratory, T  or W  8-5. P lant Science 241. 
Recitation, M 4:30-5:30. Staff.
An in troduction  to some m odern m ethods in experim ental p lan t biology.
545. PHYSICAL APPROACHES T O  PROBLEMS OF PHOTOSYNTHESIS 
Fall term . Credit three hours. Given in alternate years. Prerequisites: C hem ­
istry 104 or 108, M athematics 112, Physics 208, or permission of the instructor. 
M 1:25, T  T h  10:10. P lant Science 141. Professor Clayton.
Emphasis is on physical and photochem ical mechanisms and physical ex­
perim ental approaches. Photosynthetic organisms, their photochem ical ap ­
paratus, m etabolic pathways and mechanisms for energy conversion; descriptive
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introduction  to the physics of excited states in molecules and m olecular aggre­
gates; optical and photochem ical properties of chlorophyll and of the living 
photosynthetic tissue; contem porary investigations of the photosynthetic m ech­
anism. T h e  level of the course can be judged by consulting Molecular Physics 
in Photosynthesis, R. K. Clayton, Blaisdell Publishing Co., W altham , 1965.
547. GENERAL PHOTOBIOLOGY
Fall term . Credit three hours. Given in  alternate years. Prerequisites: same 
as for Biological Sciences 545. M 1:25, T  T h  10:10. P lant Science 141. Professor 
Clayton.
A survey of systems of current interest in photobiology, including pho to ­
synthesis, bioluminescence, vision, photoperiodism , and the action of u ltra ­
violet on nucleic acids. Physical concepts and m ethodologies are emphasized.
548. PLA N T PHYSIOLOGY: ASPECTS OF METABOLISM
Spring term . Credit three hours. Given in alternate years. Prerequisites: 
Biological Sciences 240 and 431, Chem istry 353, or the equivalent. M W  F 9:05. 
Professor Jagendorf, Associate Professor Thom pson, Assistant Professor 
M cCarty and staff.
Selected areas of p lan t biochemistry will be reviewed in the context of the 
p lan t life cycle and responses to the environm ent. Probable topics include: 
m etabolism  and storage function of lipids, carbohydrates, organic acids; p ro ­
teins and pigm ents; nitrogen and sulfur assim ilation; horm one metabolism ; 
respiration, photosynthesis, developm ent and replication of m itochondria and 
chloroplasts; cell wall composition and properties. Emphasis will be on 
operation of control mechanisms.
549. PLA N T PHYSIOLOGY: T R A N SPO R T  PHENOM ENA
Fall term . C redit three hours. Given in alternate years. Prerequisite: Bio­
logical Sciences 240 or its equivalent. M W  T h  11:15. P lant Science 141. 
Assistant Professor Spanswick.
An advanced course dealing w ith the transport of ions, w ater and organic 
m aterials in plants. Mechanisms of ion transport. R elationships between ion 
transport and metabolism . Ion uptake and transport in  h igher plants. Phloem 
transport. W ater relations of single cells and whole plants. W ater relations of 
crops and n a tu ral communities.
563. ADVANCED PLA N T ECOLOGY
Spring term . Credit four hours. Prerequisite: consent of the instructor. One 
course each in  ecology, p lan t physiology, and soils is strongly recomm ended. 
M W  F 10:10. Assistant Professor M iller.
Lectures and seminars dealing w ith the physiological mechanisms and the 
physical, chemical, and biological processes which underlie ecosystem structure 
and function. Some m ajor topics included will be responses to the environm ent 
by individual plants, populations, and species and the cycling of energy, 
n u trien ts, and w ater in ecosystems.
587. PERSPECTIVES IN PLA N T PHYSIOLOGY: ADVANCED LECTU RE 
SERIES
Fall term . Credit two hours, or may be taken w ithout credit. M W  F 10:10. 
P lant Science 143. Professor Steward.
T his lecture course is an alternative, wholly or in part, to the sequence 
541 and  542. N orm ally it will no t be offered when the m ore complete 
sequence is given. T he course will review salient topics in p lan t physiology, 
th e ir  present status, historical developm ent, and the problems they still present.
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Topics considered will change somewhat from year to year b u t will norm ally 
include some treatm ent of cell physiology, organic and inorganic nu trition , 
m etabolism , growth, and development.
PLA NT PATHOLOGY 569, 579, 589. ADVANCED MYCOLOGY
641. SEM INAR IN TAXONOM Y AND ECOLOGY OF VASCULAR PLANTS 
Fall term . Credit one hour. Prerequisite: Biological Sciences 442 or permission 
to register. M 11:15. P lant Science 143. Professor Clausen.
An exam ination of prim ary problems concerned with the classification and 
environm ental relationships of vascular plants.
643. SEMINAR IN PLA N T PHYSIOLOGY
Fall and spring terms. C redit one hour if requested. R equired of graduate 
students taking work in p lan t physiology and open to all who are interested. 
F 11:15. P lant Science Seminar Room. Staff.
Reports on curren t research in plant physiology by visitors, staff, or 
advanced graduate students.
645. C U R R E N T  TOPICS IN PLA NT PHYSIOLOGY
Fall and spring terms. Credit two hours per term . Course may be repeated 
for credit. Staff.
Seminar reports by graduate students on curren t litera tu re  in experim ental 
p lan t physiology or related areas.
647. SPECIAL TOPICS IN PLA NT TAXONOMY
Fall and spring terms. Credit one hour per term . Prerequisite: permission to 
register. Lecture and discussion. M ann Library 471. Professors Moore and 
Dress, Associate Professor Ingram , and Assistant Professor Bates.
A series of four topics, one presented each term, designed to provide p ro ­
fessional background in biosystematics, litera tu re  of taxonomic botany, nom en­
clature, and tropical families of phanerogram s.
A. Families of Tropical Phanerograms. Fall term , 1969. T he families of 
flowering plants encountered solely or chiefly in tropical regions will be 
considered in lectures, discussions, and dem onstrations with the aim of provid­
ing basic points of recognition for and an understanding of diversity and 
relationships in these families for the student venturing into the tropics. P ro ­
fessor Moore.
B. Literature of Taxonomic Botany. Spring term , 1970. A survey of the basic 
reference works in taxonomy from the pre-L innaean litera ture draw n on by 
Linnaeus to contem porary publications w ith comments on the peculiarities of 
the books (when appropriate), on publication dates, typographic devices, and 
intricacies of bibliographic citation. Lectures, dem onstrations, discussions, and 
problems. Associate Professor Ingram .
C. Nomenclature. Fall term , 1970. An analysis of the In ternational Code of 
Botanical N om enclature and its application to various p lan t groups. Lectures, 
problems, discussion. Professor Dress.
I). Biosystematics. Spring term , 1971. A consideration of biosystematic ap ­
proaches to taxonomy, including chemical, num erical, cytological and statistical 
m ethodologies as well as a review of classic studies. Assistant Professor Bates.
PLANT PATHOLOGY 649. C U R R E N T  TOPICS IN MYCOLOGY
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BIOLOGICAL SCIENCES COURSES AVAILABLE TO  
JUNIORS, SENIORS, AND GRADUATE STUDENTS
341. TAXONOMY OF VASCULAR PLANTS 
Fall term . Credit four hours. Professor Clausen.
344. BIOLOGY OF T H E  ALGAE
Spring term . Credit four hours. Associate Professor Kingsbury.
345. PLA N T ANATOMY
Fall term . Credit four hours. (A ppointm ent to be announced.)
347. CYTOLOGY
Fall term . Credit four hours. Associate Professor Uhl.
349. PLANTS AND MAN
Fall term . Credit three hours. Assistant Professor Bates.
PLA N T PATHOLOGY 309. COM PARATIVE M ORPHOLOGY OF FUNGI 
Fall term . C redit four hours. Professor Korf and Associate Professor Lorbeer.
440. CYTOGENETICS
Spring term . Credit three hours. Associate Professor Uhl.
442. TAXONOMY AND ECOLOGY OF VASCULAR PLANTS 
Spring term . Credit four hours. Professor Clausen.
444. M ORPHOLOGY OF LOW ER VASCULAR PLANTS 
Spring term . Credit four hours. (A ppointm ent to be announced.)
446. M ORPHOLOGY OF H IG H E R  VASCULAR PLANTS 
Spring term . Credit four hours. (A ppointm ent to be announced.)
448. PALEOBOTANY 
Spring term . Professor Banks.
463. PLA N T ECOLOGY
Fall term . Credit four hours. Assistant Professor M iller.
CELL BIOLOGY
(See pp . 51, 102, an d  103.)
CONSERVATION
Faculty: Clarence A. Carlson, W . R obert Eadie, A lfred W . E ipper, Jo h n  L. 
Forney, Lawrence S. H am ilton, Oliver H . H ew itt, R ichard  J. McNeil, A aron N. 
Moen, R obert R . Morrow, A rthu r M. Phillips, Jr., Edward C. Raney, Daniel 
Q. Thom pson, Dwight A. W ebster, Bruce T . Wilkins.
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Field Representative: W. R. Eadie, 206 Fernow Hall.
M AJOR SUBJECTS 
Fishery Science
N atural Resources Conservation 
W ildlife Science
M INOR SUBJECTS 
Fishery Science 
Forest Conservation 
N atural Resources Conservation 
W ildlife Science
ADMISSION. T o  undertake study in the biological subjects the student should 
be well prepared in biological sciences and should have or m ust acquire a 
foundation in the specialized area of study w hich he intends to pursue. A 
strong background in the o ther biological and physical sciences is highly 
desirable, and a working knowledge of statistical methods is im portan t in all 
fields. To m ajor in N atural Resources Conservation, the student should come 
with train ing  in some scientific discipline which he proposes to use in an 
integrative way to focus on natu ral resource problem s, and he should prefer­
ably have professional job experience.
A pplicants for graduate study in the Field of Conservation are requested 
to subm it the results of the G raduate Record Exam inations (A ptitude Test, 
and Advanced Test in Biology if appropriate).
LANGUAGE R EQ U IR EM EN T. For the Ph.D. degree, the language requ ire­
m ent will be determ ined by the stu d en t’s Special Committee.
EXAM INATIONS. An oral qualifying exam ination is given to Ph.D. candi­
dates early in residence to explore possible deficiencies in educational back­
ground. T his is followed by the comprehensive Admission to Candidacy 
Exam ination which is taken after most of the course work has been com­
pleted. T here is a final exam ination on the thesis subject. For the M aster’s 
degree, there is a final exam ination on subject m atter and thesis.
Special Interests of the Faculty
A nadromous and m arine fisheries m anagem ent: Professor Raney.
Forest conservation: Professors H am ilton and Morrow.
Fishery science: Professors Carlson, E ipper, Forney, and W ebster.
N atural resources conservation: Professors H am ilton, McNeil, and Wilkins. 
N utrition  and physiology of fishes: Professor Phillips.
O utdoor recreation: Professor W ilkins.
W ildlife science: Professors Eadie, H ew itt, McNeil, Moen, and Thom pson.
Courses
N A T U R A L  R E S O U R C E S  C O N S E R V A T I O N
510. PERSPECTIVES ON CONSERVATION 
Fall term . Credit two hours. Professor W ilkins.
A sem inar based upon extensive readings of articles h ighlighting varying 
philosophical approaches to the conservation of natu ral resources. Views 
espoused by developm entalists, preservationists, naturalists, economists, wel­
fare economists, and urban planners will be considered.
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511. IN T E R N A T IO N A L  N A TU R E CONSERVANCY
Fall term . Credit two hours. Professors H am ilton  and McNeil.
A sem inar devoted to exploring in ternational program s of nature conser­
vancy, extinct and endangered species, floral and faunal protection in various 
countries, n a tu ral park systems, protection vs. m anagem ent, the relevance of 
U nited States experience, and the role of n atu re  conservancy in resource 
development of em erging nations.
602. SEMINAR IN N ATU RAL RESOURCES PLANNING AND 
DEVELOPM ENT
Spring term . Credit two hours. Professor H am ilton.
An interdisciplinary graduate student sem inar. Seminar them e varies from 
year to year to include such topics as: small w atershed planning, m ultiple 
use m anagem ent, u rban  fringe problems, outdoor recreation, land use p lanning  
m ethods, and river basin developm ent. Field trips and invited resource 
specialists.
FISHERY SCIENCE
439. FISH ECOLOGY
Fall term . Credit three hours. Prerequisite: Biological Sciences 270 or p e r­
mission of the instructor. Professor Carlson.
Interactions between fishes and their living and non-living environm ent 
and applications of ecological principles to fish population  research and 
m anagem ent; com petition, predation, parasitism , commensalism, and other 
biotic interactions involving fishes; adaptations, behavior, d istribution , and 
life histories of m ajor taxonom ic groups. T he ecology of young fishes is 
stressed, and the student is introduced to the litera tu re  of fishery biology.
440. FISHERY SCIENCE
Fall term . Credit three hours. Students o ther th an  majors in the D epartm ent 
of Conservation m ust have permission of the instructor to register. Professor 
W ebster.
Principles and theories involved in dynamics of fish populations. M ethods 
of obtaining and evaluating statistics of growth, population  size, m ortality, 
yield, and production as well as investigational aspects of fishery biology are 
included.
441. FISHERY RESOURCE M ANAGEM ENT
Spring term . Credit three hours. Prerequisite: Conservation 439 and 440 or 
permission of the instructor. Professor Eipper.
Principles and problem s in the m anagem ent of freshwater and m arine fishery 
resources, considered in relation to problems of hum an population  and 
m anagem ent of o ther natu ral resources; m ultiple use, evaluation, and allo­
cation of w ater resources, w ith particular reference to fisheries; characteristics 
of fishery resources and their exploitation; applications of fishery science 
to the m anagem ent of fish stocks through m aintenance and im provem ent of 
hab itat, fish population  m anipulation, and regulation of fishing.
442. BASIC PRINCIPLES OF FISH C U LTU RE
Spring term . Credit two hours. Prerequisites: general zoology and a course 
in  chemistry. A course in  biochemistry or physiology is desirable. Professor 
Phillips.
A study of the n u trition , metabolism , and physiology of hatchery fish and 
principles of hatchery m anagem ent.
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600. SEMINAR: M AJOR FISHERY INVESTIGATIONS
Spring term . Credit one hour. Given in alternate years. Prerequisite: p e r­
mission of the instructor. Staff.
A com parative review of m ajor fishery investigations of the world con­
stitutes the prim ary content of this sem inar. A study of pertinen t litera tu re 
and special topics will be assigned.
601. SEMINAR ON SELECTED TOPICS IN FISHERY BIOLOGY 
Fall or spring term . Credit one hour. Staff.
W IL D L I F E  S C IE N C E  
304. W ILDLIFE ECOLOGY
Fall term . C redit three hours. Prerequisite: Biological Sciences 270. P ro­
fessor Moen.
Consideration of the basic interspecific, intraspecific, and physical relation­
ships between the organism and its environm ent. Laboratories and field trips 
provide opportunities for student participation  in environm ental analysis.
413. W ILDLIFE M ANAGEM ENT
Spring term . Credit three hours. Prerequisite: Conservation 304. Professor 
Hewitt.
Practical application of m ethods and techniques in the m anagem ent of 
game species. Intended for students interested in professional wildlife m an­
agement. Includes several all day field trips.
414. ECONOMIC V ERTEBRA TE ZOOLOGY
Spring term . Credit two hours. Prerequisite: Biological Sciences 270. P ro ­
fessor Eadie.
Economics of am phibians, reptiles, birds, and mammals. Economic status, 
habits, and control of in jurious species.
603. SEMINAR IN SELECTED TOPICS IN W ILDLIFE SCIENCE 
Fall or spring term . Credit one hour. Staff.
R E S E A R C H
E ither term . Credit to be arranged. Problems are undertaken in any of the 
areas of study in the D epartm ent, bu t adequate p reparation  in the specialized 
area and permission of the instructor are prerequisites.
492. MAMMALOGY 
Professor Eadie.
494. FISHERY SCIENCE
Professors Carlson, Eipper, Forney, Phillips, and W ebster.
495. W ILDLIFE SCIENCE
Professors Eadie, H ew itt, McNeil, Moen, and Thom pson.
496. FORESTRY
Professors H am ilton and Morrow.
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498. N ATU RAL RESOURCES 
Professors H am ilton, McNeil, and W ilkins.
DEPARTM ENTAL SEMINAR
610. CONSERVATION SEMINAR
Fall and spring terms. W ithou t credit. Staff.
Discussions of litera tu re  and current research in the broad field of con­
servation.
DAIRY SCIENCE
Faculty: N orm an C. Dondero, R obert F. H olland, W illiam  K. Jordan, John  E. 
Kinsella, Frank V. Kosikowski, R ichard A. Ledford, R ichard P. M arch, H. 
Brooks Naylor, Neil L. Norcross, N orm an N. Potter, John  W. Sherbon, 
W. Frank Shipe, Jr., Jam es C. W hite.
Field Representative: W illiam  K. Jordan , 106 Stocking H all.
M AJOR AND M INOR SUBJECTS
Dairy Chemistry Dairy Microbiology
Dairy M anagement Dairy Science
Students interested in undertak ing  a graduate career in  the Field of Dairy 
Science should have adequate basic p reparation  in the area in which they 
in tend to specialize. P rio r train ing  in dairy or food science is desirable 
bu t not essential; deficiencies can be m ade up  w ith satisfactory programing.
In  general, graduate students are expected to a ttain  a broad mastery of the 
substance of their m ajor Field and to dem onstrate the ability  to p lan  and 
conduct independent research.
T he Field offers students challenging and in teresting study and research 
opportunities in four m ajor areas.
Students m ajoring in dairy m anagem ent may look forw ard to study and 
research on the adm inistration of industrial dairy m anufacturing  complexes 
and the organization of in ternational m ilk developm ent projects. Studies 
leading to minors in economics, business adm inistration, and in ternational 
agricultural developm ent are encouraged.
Majors in dairy microbiology may elect study and scientific investigations in: 
food developm ent from milk ferm entations, dairy micology, im munology, and 
laboratory control of spoilage and disease-producing microorganisms. Courses 
in basic microbiology and pathogenic bacteriology will supplem ent those 
offered by the Field faculty.
Students m ajoring in dairy chemistry have a num ber of areas of inquiry 
in which to work, such as physiological, biological, organic, and physical 
chemistry.
Similarly, students w ith a m ajor in dairy science may choose from a variety 
of specialized activities, such as engineering, technology, and sanitary and 
environm ental health, beginning w ith milk handling  processes on the farm 
and extending to m ilk processing in the plant.
LANGUAGE R EQ U IR EM EN T FOR T H E  PH.D. DEGREE. Students w ith a 
single m inor m ust dem onstrate proficiency in one language—Danish, Dutch, 
Finnish, French, German, Japanese, Norwegian, Russian, Spanish, or Swedish—
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before the Final Exam ination. Students w ith two m inors have no language 
requirem ent.
EXAM IN A TIO N  R EQ U IR EM EN T. Exam inations required  by the G raduate 
School are described on p. 12 of th is Announcement.
Courses
All courses carry Food Science num bers unless otherwise indicated.
[302. DAIRY AND FOOD ENG INEERING]
Fall term. Credit four hours. Offered in alternate years. Prerequisites: Physics 
101 and 102 or the equivalent, and Dairy Science 100. Professor Jordan. N ot 
offered in 1969-70.
Engineering aspects of dairy and food p lan t operations.
303. L IPID  TECHNOLOGY
Fall term. Credit three hours. Assistant Professor Kinsella.
Sources, processing, and properties of edible fats and oils are covered. Factors 
affecting the physical properties and chemical com position of fatty foods are 
dem onstrated through both  lectures and experim ents. All classes of lipids are 
considered.
310. SENSORY Q UA LITIES AND EVALUATIONS OF FOODS 
Spring term . Credit two hours. Professor Shipe and assistants.
Deals with the factors affecting the color, odor, flavor, and texture of foods 
and the evaluation of these qualities. T h e  techniques and in terpreta tions of 
both objective and subjective evaluations are discussed. T he laboratory exer­
cises involve the evaluation of a variety of foods.
[311. CO N C EN TRA TIO N  AND FREEZING PROCESSES]
Spring term. Credit four hours. Offered in alternate years. Professor Jordan  
and Associate Professor Potter. Not offered in 1969-70.
T h e  principles and practice of condensing, drying, and freezing food 
products.
[313. STERILIZA TIO N  PROCESSES]
Spring term . Credit three hours. Offered in alternate years. Prerequisites: 
Chemistry 353 or equivalent, Biological Sciences 394, and Physics 102. Recom ­
mended: a course in calculus and a course in biochemistry. Associate Professor 
Buck. Not offered in 1969-70.
T he principles of food preservation and the fundam entals of food processing 
from raw m aterials to finished product. H eat tranfer, u n it operations, and 
u n it processes employed by the canning industry will be emphasized, bu t 
sterilization by any means such as heat, chemicals, physical destruction, and 
filtration will be dem onstrated. T he effects of lethal energy treatm ent of b io­
logical fluids and systems on desirable components, such as nu tritive factors 
and flavor components, will be considered along with the cost of operation. 
T he laboratory involves actual partic ipation  in p lan t operations in the 
processing and preservation of various food products, and field trips.
[314. MILK AND FOOD SA N ITA TIO N  AND PLA NT OPERATIONS]
Fall term . Credit four hours. Offered in alternate years. Prerequisites: Dairy
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Science 100 and Biological Sciences 394. Professor W hite and assistants. N ot 
offered in 1969-70.
T h e  biological and chemical control of milk and food processing. Federal, 
state, and local requirem ents for the p roduction , collection, and processing 
of milk and food. T h e  control of sanitation, com position, and production  in 
the food p lan t is outlined, w ith special atten tion  given to the fluid milk 
industry.
BIOLOGICAL SCIENCES 394. DAIRY AND FOOD MICROBIOLOGY 
Spring term . Credit four hours. Prerequisite: Biological Sciences 290. Professor 
Naylor.
A systematic study of the m ajor families of microorganisms of im portance 
in dairy and food science with emphasis on the role played by these organisms 
in food preservation, food ferm entations, and public health . T h e  laboratory 
work includes practice in the use of general and special m ethods for m icro­
biological testing and control of dairy and food products, as well as practice 
in the isolation and characterization of organisms found in foods.
401. FOOD FROM  FERM EN TA TIO N S
Fall term . Credit five hours. Offered in alternate years. Prerequisite: beginning 
courses in microbiology and organic chemistry or biochemistry are recom ­
m ended. Professor Kosikowski and Assistant Professor Ledford.
T he chemistry, microbiology, and technology of processes leading to im ­
portan t foods, such as cultu red  milks, cheeses, wines, and beers. Consideration 
is also given to o ther ferm entations from p lan t and anim al sources resulting 
in  high-protein  foods, including those from petroleum  and whey.
Line-flow processing and testing practices designed to acquaint students 
w ith the principles of ferm entations and production of the above foods are 
carried ou t in the laboratory.
403. IN T E R N A T IO N A L  FOOD DEVELOPM ENT
Fall term . Credit three hours. Offered in alternate years. Permission of the 
instructor required. Professor Kosikowski.
A study of programs, technical problem s, and progress associated w ith 
developing acceptable m ilk and food supplies in critical world areas. P ro­
posals for increasing world protein  resources for hum ans are to be discussed. 
Special atten tion  is to be directed to the organization, operations, relation ­
ships, and contributions of U.N. technical agencies, i.e., FAO, UNICEF, W H O , 
and governm ental and non-governm ental organizations in the field.
[404. CHEM ISTRY OF MILK]
Fall term . Credit three hours. Offered in alternate years. Prerequisites: 
qualitative and quan titative analysis and organic chemistry. Assistant P ro­
fessor Ledford. Not offered in 1969-70.
A study of milk constituents and physical properties. Deals with milk 
enzymes, lactose, milk fat, m ilk proteins, and m inor constituents.
[410. FOOD BIOCHEM ISTRY]
Spring term. Credit three hours. Offered in a lternate years. Prerequisite: 
Biological Sciences 431. Professor Kinsella. Not offered in 1969-70.
A discussion of some of the im portan t non-m icrobial changes in foods, 
such as denaturation  and the M aillard Browning reaction. Emphasis is placed 
on the occurrence, significance, and prevention or control of the changes as 
they affect the color, odor, flavor, texture, or nu tritive value of foods.
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[413. ANALYTICAL METHODS]
Spring term . Credit four hours. Offered in alternate years. Prerequisites: 
Dairy Science 210 and one term  of either organic chemistry or biochemistry. 
Assistant Professor Sherbon. Not offered in 1909-70.
A study of the analytical m ethods im portan t to the food industry. T he 
emphasis is on understanding the basic analytical chemistry applied in the 
various tests. G eneral topics include sam pling, gravim etric and volum etric 
methods, optical methods, electrochemistry, and the use of basic statistics.
512. INSTRUM ENTA L M ETHODS
Spring term . Credit five hours. Offered in a lternate years. Prerequisite: Dairy 
Science 413 or permission of the instructor. Assistant Professor Sherbon.
Deals w ith instrum ental m ethods widely used in research and industry. 
T he m ajor emphasis is on chrom atographic methods, spectroscopy, electro­
phoresis, and the use of com puters in agricultural research. T h e  stress will be 
on the practical use of the m aterial presented.
514. T H E  BIOCOLI.OIDAL CHEM ISTRY OF FOODS
Spring term . Credit three hours. Offered in alternate years. Prerequisites: 
Biological Sciences 431 and 433 or the equivalent. Associate Professor Buck.
T h e  principles of the science of colloidal systems and micelles of im portance 
in biology and agriculture will be introduced; then the amiscropic morphology 
of cytoplasm, cell walls, plastids, biological gels and sols will be studied and 
the data .app lied  to food. Polysaccharides and polypeptides in chain molecules 
which sometimes reach microscopical lengths will be intensely studied. Special 
attention  will be given to the structural arrangem ent of complex polymers. 
T he physical chemistry of surfaces (including adsorption, ion-exchange, and 
electric double layer), flocculation, viscosity, swelling, and gel form ation will 
be discussed.
600. SEMINAR
Fall and spring terms. Required of graduate students in the D epartm ent.
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Faculty: M. Alexander, H. W. Ambrose, f. P. Barlow, C. O. Berg, A. L. Bloom,
W. L. Brown, T . J. Cade, C. A. Carlson, R. T . Clausen, L. C. Cole,
W. C. Dilger, W. R. Eadie, G. C. Eickwort, T . Eisner, S. T . Emlen, II. E. 
Evans, P. P. Feeny, J. G. Franclem ont, G. G. Gyrisco, D. J. H all, J . W. Hudson, 
W . T . Keeton, J. M. Kingsbury, R. P. Korf, J. P. Kramer, D. A. Lancaster,
W. N. M cFarland, L. N. M iller, A. N. Moen, H. E. Moore, H. F. M ulligan,
L. L. Pechum an, D. Pim entel, E. M. Raffensperger, E. C. Raney, R. B. Root, 
E. L. Stone, I). Q. Thom pson, I!. V. Travis, C. H. Uhl, L. D. U hler, D. A. 
W ebster, J. W. Wells, J. H. W hitlock, R. H. W hittaker.
Field Representative: John  P. Barlow, Langm uir Laboratory.
M AJOR AND M INOR SUBJECTS 
Aquatic Ecology (including limnology, Paleoecology 
m arine ecology, and oceanography) Parasitology 
Com m unity and Ecosystem Ecology Population Ecology 
Environm ental Physiology T errestria l Ecology
Evolutionary Biology V ertebrate Zoology (including herpe-
General Ecology tology, ichthyology, mammalogy
and ornithology)
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REQ UIREM EN TS. Applicants are strongly urged to present scores on  the 
G raduate Record Exam ination A ptitude and  Advanced Biology Test.
Language requirem ent for the M aster’s degree: college entrance (or the 
equivalent) in one language. Language requirem ent for the Ph.D. degree: p ro ­
ficiency in two languages or superior ability  in one.
A w ritten  qualifying exam ination in  ecology and evolutionary biology m ust 
be taken before the student can schedule an Admission to  Candidacy Exam ­
ination. A Final Thesis Exam ination is required  by the G raduate School and is 
described on p. 12 of this Announcement.
Special Interests of the Faculty
M embers of the  faculty will be especially interested in d irecting research in 
the areas m entioned below, although research will not be lim ited to these 
areas:
M. Alexander: m icrobiological ecology.
H . W . Ambrose: behavioral ecology of mammals.
J. P. Barlow: p lankton ecology and oceanography.
C. O. Berg: bionomics of freshw ater invertebrates.
A. L. Bloom: coastal geomorphology.
W. L. Brown: systematics of ants and evolutionary theory.
T . J. Cade: environm ental biology of vertebrates.
R. T . Clausen: systematics and distribu tion  of flowering plants and ferns.
L. C. Cole: population  ecology.
W. C. Dilger: vertebrate ethology.
W. R. Eadie: ecology and m orphology of mammals.
T . Eisner: chemical basis of behavior in  invertebrates.
S. T . Emlen: behavioral ecology of birds and  am phibians.
H . E. Evans: vertebrate developm ent and  gross anatomy.
P. P. Feeny: chemical ecology of insect-plant relationships.
J. G. Franclem ont: systematics of Lepidoptera.
G. G. Gyrisco: insect ecology.
D. J. H all: population  dynamics and limnology.
J. W. Hudson: physiological ecology of mammals.
W. T . Keeton: b ird  behavior and arth ropod  systematics.
J . M. Kingsbury: phycology.
R . P. Korf: systematics and evolution of fungi, lichens, and mycetozoa.
J. P. Kramer: ecology of insect pathogens.
D. A. Lancaster: behavior of neotropical birds.
W . N. M cFarland: com parative and environm ental physiology of vertebrates. 
L. N. M iller: physiological p lan t ecology.
H . E. Moore: systematics of flowering plants.
H . F. M ulligan: aquatic p lan t ecology.
L. L. Pechum an: systematics and ecology diptera.
D. Pim entel: population  ecology and genetics.
E. M. Raffensperger: biology of the diptera.
E. C. Raney: systematics, ecology, and behavior of fishes.
R. B. Root: com parative population  and  com m unity ecology.
E. L. Stone: forest soils and n u trien t cycles in n a tu ra l vegetation.
D. Q. Thom pson: w ildlife ecology.
B. V. Travis: parasitology and biology of b iting  diptera.
C. H . Uhl: chromosomes and cytotaxonomy.
L. D. U hler: insect ecology.
D. A. W ebster: population  dynamics of fishes.
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J. W. Wells: systematics and ecology of recent and fossil corals. 
J. H. W hitlock: experim ental epidemiology and endemiology.
R. H. W hittaker: p lan t communities.
Courses
All courses carry Biological Sciences num bers unless otherwise indicated. This 
is not a final listing of courses; students should consult with their adviser 
concerning o ther offerings. Not all of the courses listed below will be offered 
in the academic year 1969-70.
270. BIOLOGY OF T H E  VERTEBRATES
Spring term. Credit four hours. Prerequisite: 101-102 or 103-104. Staff.
An introduction to the evolution, classification, life history and ecology, 
and behavior of vertebrate animals. Laboratory and field work are concerned 
w ith structure, classification, taxonom ic methods, biology of local species, 
and studies of selected aspects of vertebrate life, including food habits, activity 
cycles, behavior, and physiological adaptation .
AGRONOMY 306. SOIL M ICROBIOLOGY
Spring term . Credit three hours. Prerequisite: 200 or 290. Professor M artin  
Alexander.
A study of the m ajor groups of soil microorganisms, their ecological in te r­
relationships, and the biochemical functions of the soil population.
PLA NT PATHOLOGY 309. COM PARATIVE MORPHOLOGY OF FUNGI
ENTOMOLOGY 331. IN TRO D U CTO R Y  INSECT TAXONOMY
341. TAXONOM Y OF VASCULAR PLANTS
Fall term. Credit four hours. Prerequisite: a course in botany. Professor 
Clausen.
An introduction to the classification of vascular plants with atten tion  to 
principles, methods of identification, and litera tu re . In the first part of the 
term , trips are held in laboratory periods.
343. BIOLOGY OF T H E  ALGAE
Fall term . Credit three hours. Prerequisite: a year of biology or permission 
of the instructor. Associate Professor Kingsbury.
Structure, ecology, physiology, relationships, evolution, and economic uses 
are presented as appropria te to a detailed understanding of the blue-green, 
green, yellow-green, golden brown, and euglenoid algae. Living m aterial of a 
large num ber of genera is provided in laboratory to illustrate lecture topics, 
to dem onstrate characteristics of algae of potential value in research on general 
biological problems, to provide practice in techniques of isolation and culture, 
and to develop a working fam iliarity  with the local algal flora. Biologically 
im portan t characteristics of ponds and stream s are brought ou t in relation to 
the algae populating  them .
344. BIOLOGY OF T H E  ALGAE
Spring term . Credit three hours. Prerequisite: a year of biology or permission 
of the instructor. Associate Professor Kingsbury.
A continuation of 343, covering the diatoms, dinoflagellates, brown and red
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algae, and emphasizing the characteristics of the m arine environm ent. Need 
not be preceded by 343.
ENTOM OLOGY 351. IN TR O D U C TO R Y  PARASITOLOGY
361. GENERAL ECOLOGY
Fall or spring term . Credit three hours. Prerequisite: 101-102 or 103-104 or 
the equivalent. Fall term , Assistant Professor Feeney. Spring term , Assistant 
Professor Root.
Principles concerning the interactions between organisms and their environ­
m ent. Influence of com petition, social behavior, predation , and o ther factors 
of population size and dispersion, k o le  of energy flow and m ineral cycling in 
determ ining the structure and productivity of ecosystems. Succession and 
classification of natu ral com m unities. Influence of clim ate and past events on 
the diversity and stability of com m unities in different regions of the world. 
Interspecific com petition and the niche concept. Chemical interactions be­
tween organisms. A pplication of ecological principles to hum an problems. 
M odern evolutionary theory will be stressed th roughout and a tten tion  given 
to conflicting ecological hypotheses.
362. LABORATORY AND FIELD ECOLOGY
Fall term . Credit two hours. Prerequisite: permission of instructor. Enrollm ent 
lim ited. Professor Cole and others.
A laboratory and field course to accompany or follow Course 361 for students 
who intend to concentrate in the area of ecology. T h is course will give the 
students a first-hand contact with ecological techniques.
374. FIELD M ARINE BIOLOGY
Credit two hours. Prerequisite: a full year of college biology. A special course 
is offered on Star Island, off Portsm outh, New H am pshire, in June. Professors 
Anderson, G ilbert, H ew itt, and Raney: Associate Professors Barlow and 
Kingsbury (in charge).
Living m aterial and habitats will be emphasized in in troducing students 
to the m ajor disciplines of m arine biology and in rounding  out the s tu d en t’s 
knowledge of these topics as presented at in land locations. For more details, 
see the Announcement of the Summer Session or consult Professor Kingsbury.
AGRONOMY 404. FO REST SOILS
NEUROBIOLOGY AND BEHAVIOR 421. COM PARATIVE V ER TEBRA TE 
ETHOLOGY
CONSERVATION 439. FISH ECOLOGY
442. TAXONOMY AND ECOLOGY OF VASCULAR PLANTS 
Spring term . Credit four hours. Prerequisite: 341. Professor Clausen.
A study of the principles of classification, the fundam entals of geographical 
d istribution , and the evolutionary im portance of environm ental variation. 
Laboratory periods in the second half of the term  are devoted to the study of 
na tu ral populations in the field.
460. M ARINE ECOLOGY
Spring term . Credit three hours. Prerequisites: 361, 461, organic chemistry, and 
permission of the instructor. E nrollm ent lim ited. Associate Professor Barlow. 
A consideration of the oceanographic aspects of the m arine environm ent.
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For graduate students and advanced undergraduates. Lectures and seminars, 
w ith dem onstrations and field trips to be arranged.
461. OCEANOGRAPHY
Fall term . Credit three hours. Prerequisites: college physics and chemistry; 
college m athem atics desirable. Associate Professor Barlow.
An introduction to general oceanography. Prim arily for students w ith an 
interest in m arine biology. Laboratory devoted to dem onstration of equ ip ­
m ent, analysis of some typical oceanographic observations, and work with 
simple models.
462. LIMNOLOGY
Fall term . Credit four hours. Prerequisites: 361, organic chemistry, and one 
year of college physics or permission of instructor. Assistant Professor Hall.
A study of processes and mechanisms in the biology, chemistry, and physics 
of inland waters taught from a functional and analytic point of view. 
Laboratories devoted to both field studies and experim ents on model systems.
463. PLA NT ECOLOGY
Fall term . Credit four hours. Prerequisite: 101-102 or 103-104 or equivalent. 
Assistant Professor Miller.
Principles of p lant-environm ent interactions in relation to the distribution, 
structure and functioning of p lan t comm unities. These principles will be 
illustrated by analyzing representative p lan t comm unities and their environ­
m ents in various parts of the world.
469. BIOLOGY OF FISHES
Fall term . Credit four hours. Prerequisites: 101-102 or 103-104 or 270, or 
the equivalent. Professor Raney.
An introduction to the study of fishes; their structure, classification, evolu­
tion, distribution , ecology, physiology, and behavior. Laboratory studies on 
structure, identification, classification, and nom enclature. Field studies of 
local species.
470. ICHTHYOLOGY
Fall term . Credit four hours. Given in even-num bered years. Prerequisite: 
469 or permission of the instructor. Professor Raney.
Lectures on advanced aspects of the biology of fishes including systematics, 
ecology, life history, and litera tu re . Laboratory studies of the orders, m ajor 
families, and principal genera, and of systematic procedures. Field studies of 
the ecology and life history of local species.
471. MAMMALOGY
Fall term . Credit four hours. Prerequisites: 270 or equivalent work in verte­
brate biology and permission of instructor. Associate Professor Hudson.
Lectures on the evolution, classification, d istribu tion  and adaptations, both 
physiological and morphological, of mammals. Laboratory and field work on 
ecology, behavior, physiology, and taxonom y of recent m am mals w ith emphasis 
on the N orth American fauna.
472. O RN ITHO LOG Y
Spring term . Credit four hours. Prerequisites: 270 or equivalent work in 
vertebrate biology and permission of instructor. Assistant Professor Lancaster, 
Lectures cover various aspects of the biology of birds including anatomy, 
physiology, classification, evolution, m igration and orientation, behavior,
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ecology and d istribution . Laboratory will include studies of external and 
in ternal m orphology, pterylosis, m olts and plumages, skin identification of 
birds of New York and families of birds of the world. Several dem onstration 
periods will emphasize hybridization, evolution, adaptive radiation , mimicry, 
and geographic variation. Field work includes identification of birds and 
fam iliarization of some techniques used in field research.
475. EVOLUTIONARY TH EO RY
Fall term . Credit four hours. Prerequisites: 281; a course w ith some taxonom ic 
content in botany or zoology is desirable, or else some experience w ith m aking 
and m ain tain ing  a personal collection of some p lan t or anim al group. P ro­
fessor W. L. Brown.
Lectures and class discussions on organic evolution, w ith prim ary emphasis 
on the mechanisms of speciation and adaptation . T h e  course begins w ith a few 
lectures on taxonomic methodology.
480. PO PU LA TIO N  GENETICS
Spring term . Credit three hours. Prerequisites: 281 or the equivalent and 
permission of the instructor. Professor B. Wallace.
A study of factors which influence the genetic structure of M endelian 
populations and which are involved in race form ation and speciation.
AGRONOMY 506. ADVANCED SOIL M ICROBIOLOGY
512. COM PARATIVE PHYSIOLOGY
Spring term . Credit four hours. Prerequisites: 413 or 414 and biochem istry 
or the equivalent.
A comparison of the principal physiological functions of vertebrates and 
invertebrates with emphasis on their adaptations to different environm ental 
conditions.
516. SPECIAL TOPICS IN COM PARATIVE PHYSIOLOGY
Spring term . Credit to be arranged. Prerequisites: consent of the instructor.
E nrollm ent lim ited. Associate Professor M cFarland.
Detailed consideration of selected topics in com parative physiology. P repara­
tion of dem onstration experim ents stressing technique and individual research 
problem s will be included. Topics vary from year to year.
NEUROBIOLOGY AND BEHAVIOR 523. ECOLOGICAL ASPECTS OF 
ANIMAL BEHAVIOR
ENTOM OLOGY 531. TAXONOM Y OF T H E  SMALLER ORDERS OF 
INSECTS
ENTOM OLOGY 532. TAXONOMY OF T H E  IM M ATURE STAGES 
OF HOLOM ETABOLA
ENTOM OLOGY 533. TAXONOM Y OF T H E  CO LEO PTERA  AND 
LEPID O PTERA
ENTOM OLOGY 534. TAXONOMY OF T H E  D IPTE R A  AND 
HYM ENOPTERA
ENTOM OLOGY 551. ADVANCED PARASITOLOGY (PROTOZOA 
AND H ELM INTHS)
ENTOM OLOGY 553. ADVANCED PARASITOLOGY (INSECT 
PATHOLOGY)
561-562. Q U A N T ITA T IV E  ECOLOGY
T hroughou t the year. C redit four hours a term . Offered in alternate years. 
Prerequisites: one year of biology and permission of instructor. Organic 
chemistry and some college m athem atics are desirable. Professor Cole.
A quan titative course on selected ecological topics for advanced un d er­
graduates and graduate students. Topics include the origin and in terpreta tion  
of hab ita t differences, toleration and response physiology, population  dynamics, 
construction and uses of life tables, spatial d istribu tion  patterns, and ap ­
proaches to the quantitative analysis of biotic communities.
BOTANY 563. ADVANCED PLA N T ECOLOGY
565. SPECIAL TOPICS IN  LIMNOLOGY
Fall term . Credit three hours. Prerequisite: consent of the instructor. Assistant 
Professor Hall.
A laboratory and sem inar course. Advanced discussion and experim entation 
in specific topics in limnology. C ontent variable from year to year, b u t in 
general dealing w ith topics related to the production and metabolism  of 
biological associations in inland water.
ENTOM OLOGY 572. ADVANCED LIMNOLOGY
NEUROBIOLOGY AND BEHAVIOR 622. SEMINAR IN ECOLOGICAL 
ANIMAL BEHAVIOR
BOTANY 641. SEMINAR IN TAXONOM Y AND ECOLOGY OF VASCULAR 
PLANTS
661. SEMINAR IN PO PU LA TIO N  AND COM M UNITY ECOLOGY 
Fall term . Credit one hour. Prerequisites: a course in ecology and permission 
of instructor. Assistant Professor Root.
Topic for 1969 will be announced.
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ENTOMOLOGY AND LIMNOLOGY
Faculty: Clifford O. Berg, Jam es L. Brann, W illiam  L. Brown, Jr., Jeffrey 
M. Camhi, James E. Dewey, George C. Eickwort, Thom as Eisner, Paul P. Feeny, 
John  G. Franclem ont, George G. Gyrisco, Donald J. H all, N orm an E. Johnson, 
W arren T . Johnson, W illiam  T . Keeton, John  P. Kramer, Donald J. Lisk, 
John  G. Matthysse, Roger A. Morse, A rth u r A. M uka, H ugh F. M ulligan, 
R ichard D. O 'Brien, Charles E. Palm, R obert L. Patton, L. L. Pechum an, 
David Pim entel, Edgar M. Raffensperger, W. A rth u r Rawlins, R ichard B. 
Root, Edward H. Smith, M aurice J. T auber, B. V. Travis, Lowell D. Uhler, 
Dwight A. W ebster, C hristopher F. W ilkinson, Roger G. Young.
Off Campus: J. Alfred Adams, Paul J. Chapm an, A lexander C. Davis, R alph 
W. Dean, Edward H . Glass, F. David Judge, Siegfried E. Lienk, Paul C. 
Lippold, Freem an L. McEwen, W endell L. Roelofs, George A. Schaefers, 
M aurie Semel, E. Frederick Taschenberg, H aruo Tashiro.
Field Representative: Clifford O. Berg, 40 Comstock Hall.
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M AJOR AND M INOR SUBJECTS 
A piculture
Economic Entomology 
Entomology (minor only)
Insect Biochemistry 
Insect Ecology 
Insect Morphology 
Insect Pathology
Insect Physiology 
Insect T axonom y 
Insect Toxicology 
Insecticide Chemistry 
Limnology 
Medical Entomology 
Parasitology
G raduate study in the Field of Entomology and Limnology includes all 
phases of the biology of insects including biochemistry, ecology, morphology, 
physiology, and systematics as well as apicu ltu re and economic entomology. 
In addition, the Field has strong graduate program s in limnology, toxicology, 
and parasitology (including insect pathology). General biological concepts 
are studied using insects and o ther invertebrates. Insects are ideally suited 
as experim ental anim als in a wide variety of biological investigations because 
of their num bers and ease of m anipulation  in the laboratory and in nature.
T o  undertake graduate study, the student should be well prepared in the 
fundam entals of biology, chemistry, physics, m athem atics, and hum anities. 
In  com pleting his graduate study, the student will have a sound foundation 
in fundam ental knowledge and research methodology. Each student will be 
provided individual guidance by the Field faculty.
Special facilities for study and research include the outstanding Com­
stock Entomological L ibrary, an extensive insect collection, an insectary, 
greenhouses, bioclim atic chambers, field stations, natu ral preserves, and 
num erous well-equipped laboratories. Brochures describing the facilities and 
activities are available from the Field Representative.
LANGUAGE R EQ U IR EM EN T. T h e  m inim um  requirem ent for the Doctor 
of Philosophy degree is one appropria te  language to be determ ined by the 
studen t’s Special Com mittee. T h e  Com m ittee will also specify the level of 
proficiency (ETS or CEEB). Students in some specialized areas of study (e.g., 
systematic entomology) may expect to be required  to dem onstrate p ro ­
ficiency in two appropria te  languages. No foreign language is requ ired  for 
the M aster of Science degree.
EXAM INATION R EQ U IR EM EN T. T h e  Field of Entomology and Limnology 
requires a proscription exam ination for both  M aster's and doctoral candidates, 
usually held during  the first semester of work. It provides an opportun ity  
for the student and his Comm ittee to plan a complete course program . T he 
G raduate School requires the Admission to Candidacy and Final Thesis 
Exam inations of all Ph.D. candidates. These exam inations are described on 
p. 12 of this Announcement.
Behavior: Professors Cam hi, Eisner, Morse, and T auber.
Ecology: Professors Berg, Feeny, Gyrisco, Palm , Pim entel, Root, T auber, and
Specializations of the Faculty 
E C O L O G Y
Uhler.
E C O N O M I C  E N T O M O L O G Y
A piculture: Professor Morse.
A pplication equipm ent: Professor Brann.
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Floricultural insects: Professor T auber.
Forage insects: Professors Gyrisco and Pimentel.
Forest insects: Professor N. E. Johnson.
F ru it insects: Professors Chapm an, Dean, Glass, Lienk, Schaefers, Sm ith, and 
Taschenberg.
Household insects and insects affecting man: Professor Raffensperger.
Insects of ornam entals: Professors W. T . Johnson and Tashiro.
Livestock insects: Professor Matthysse.
M edical entomology: Professor Travis.
Vegetable insects: Professors Adams, Davis, McEwen, M uka, Rawlins, and 
Semel.
L IM N O L O G Y
A quatic entomology: Professors Berg, H all, Pcchum an, and Travis. 
Limnology: Professors Berg, H all, M ulligan, Pim entel, and W ebster.
M O R P H O L O G Y
Morphology: Professors Eickwort and Eisner.
P A R A S IT O L O G Y
General parasitology: Professors Kram er and Travis.
Insect pathology: Professor Kramer.
P H Y S IO L O G Y  A N D  B IO C H E M I S T R Y
Biochemistry: Professors Camhi, Patton, W ilkinson, and Young.
Physiology: Professors Camhi, Patton, Smith, W ilkinson, and Young.
S Y S T E M A T IC S
Acarology: Professors M atthysse and Travis.
General systematics: Professors Brown, Eickwort. Franclem ont, Keeton, and 
Pechuman.
Systematics of ants: Professor Brown.
Systematics of bees: Professor Eickwort.
Systematics of D iptera: Professors Berg and Pechuman.
Systematics of Lepidoptera: Professor Franclem ont.
Systematics of millipeds: Professor Keeton.
T O X I C O L O G Y
Analytical Technology: Professors L ippold and Lisk.
Bioassay: Professor Dewey.
Biochemical aspects: Professors W ilkinson and Young.
General toxicology: Professors Lisk, W ilkinson, and Young.
Selective toxicants: Professor O 'Brien.
Synergists: Professor W ilkinson.
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SPECIAL FIELD FELLOWSHIPS
ALLIED CHEM ICAL CO R PO R A TIO N  FELLOW SHIP. $2,000 plus tu ition  
and General Fee. Available to candidates in  the Field of Entomology and 
Limnology in alternate years. Candidates m ust be U nited  States citizens, 
preferably in the final year of the doctoral program.
COMSTOCK SCHOLARSHIP. $100 plus tu ition  and G eneral Fee.
DOW  CHEM ICAL COMPANY RESEARCH ASSISTANTSHIP. $3,090 plus 
tu ition.
Courses
GENERAL ENTOMOLOGY  
210. IN TR O D U C TO R Y  ENTOM OLOGY
Spring term . C redit three hours. Prerequisites: Biological Sciences 101 and 
102, 103-104, or their equivalent. Associate Professor Raffensperger and 
assistants.
A survey of the structure, biology, and classification of insects; an in tro ­
duction to the study of insects as a m ajor segm ent of the biological com­
m unity, with atten tion  to representative species of economic im portance and 
the techniques and  consequences of their control. L aboratory exercises in  the 
anatom y and  biology of insects and practice in the  techniques of insect 
identification.
212. INSECT BIOLOGY
Fall term . Credit th ree hours. Prerequisites: Biological Sciences 101 and 102, 
103-104, or their equivalent. Assistant Professor Eickwort and assistants.
Designed to introduce the science of entomology by focusing on the  basic 
principles of the systematics, morphology, physiology, behavior, and  ecology 
of insects. T h e  laboratory in  early fall includes field trips to study and collect 
insects in  th e ir n a tu ral environm ent.
[518. TECH N IQ U ES OF BIOLOGICAL L IT E R A TU R E ]
Fall term . Credit two hours. Given in alternate years. Professor Franclem ont. 
N ot offered in 1969-70.
H istory of the developm ent of entomological lite ra tu re  and a critical study 
of the biologists’ works of reference and the principles of zoological nom en­
clature. Practice in the  use of indices and bibliographies, and  practice in  the 
preparation  of the latter.
MORPHOLOGY
322. INSECT M ORPHOLOGY
Fall term . Credit four hours. Prerequisite: Biological Sciences 210 or 212 or 
permission of instructor. Assistant Professor Eickwort.
An in troduction  to the external and in ternal anatom y of insects, with 
emphasis on the com parative and functional aspects. T h e  laboratory is devoted 
largely to dissection.
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TAXONOM Y
331. IN TRO D U CTO R Y  INSECT TAXONOM Y
Spring term . Credit three hours. Prerequisite: Entomology 210 or 212. P ro­
fessors Franclem ont and Brown.
An introduction  to the systematics and distribu tion  of insects. Laboratory 
practice in the identification of orders, families, and representative genera of 
insects; m ethods of collection and preparation  of insect specimens. Field trips 
are taken in the late spring.
BIOLOGICAL SCIENCES 475. EVOLUTIONARY TH EO RY  
Fall term . Credit four hours. Prerequisites: Biological Sciences 281; a course 
with some taxonomic content in botany or zoology is desirable, or else some 
experience with m aking and m ain tain ing  a personal collection of some plan t 
or anim al group. Professor Brown.
Lectures and class discussions on organic evolution, w ith prim ary emphasis 
on the mechanisms of speciation and adaptation . T he course begins w ith a few 
lectures on taxonom ic methodology.
531. TAXONOM Y OF T H E  SMALLER ORDERS OF INSECTS
Fall term . Credit three hours. Offered in alternate years. Prerequisite:
Entomology 331. Professor Brown.
Lectures on the classification, evolution, and bionomics of the orders and 
families of insects, exclusive of the larger orders of H olom etabola. Laboratory 
studies on the litera tu re  and on the characters and classification of representa­
tive genera and species. C ontinuation  of taxonom y of H olom etabola is in 
Entomology 532, 533, and 534.
[532. TAXONOMY OF T H E  IM M A TU RE STAGES OF HOLOM ETABOLA] 
Fall term . C redit three hours. Given in a lternate years. Prerequisite: E n­
tomology 531 or permission of the instructor. Professor Franclem ont. N ot 
offered in 1969-70.
Lectures on the structure and habits of insect larvae. Laboratory studies 
of the litera ture , com parative morphology, and identification of the im m ature 
stages of the Holom etabola.
[533. TAXONOM Y OF T H E  CO LEO PTERA  AND LEPID O PTERA]
Spring term . C redit three hours. Given in alternate years. Prerequisite: 
Entomology 331. Professor Franclem ont. Not offered in 1969-70.
Laboratory studies on the lite ra tu re  and on the characters and classifi­
cation of representative genera and species of these orders.
534. TAXONOMY OF T H E  D IPTERA  AND H YM ENOPTERA 
Spring term . Credit three hours. Offered in alternate years. Prerequisite: 
Entomology 331. Professor Brown.
Laboratory studies on the lite ra tu re  and on the characters and classification 
of representative genera and species of these orders.
ECONOMIC ENTOMOLOGY
441. GENERAL ECONOMIC ENTOM OLOGY
Fall term . Credit three hours. Prerequisite: Entomology 210 or 212 or the 
equivalent. Professor Gyrisco.
Principles and techniques in the control of insects.
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[442. ENTOM OLOGY OF TREES AND SHRUBS]
Fall term . Credit three hours. Given in alternate years. L im ited to twenty 
students with backgrounds in biological and agricultural science. Registration 
only by permission. Associate Professor N. E. Johnson. Not offered in 1969-70.
T he nature, recognition, diagnosis, economic appraisal, biological evaluation, 
and treatm ent of insects attacking woody plants in the U nited States. Includes 
chemical, cultural, and biological control principles for insect pests. Labora­
tory exercises will be varied to fit the background of the individual student.
BIOLOGICAL CONTROL
577. BIOLOGICAL C O N TRO L AND INSECT BEHAVIOR
Fall term . Credit three hours. Prerequisite: consent of the instructor. Assistant
Professor T auber.
Participants will critically review theory and m ethod of biological control 
of pest species w ith emphasis on the role of behavior. T his course may be 
repeated for credit.
PARASITOLOGY
351 A. IN TRO D U CTO R Y  PARASITOLOGY
Every spring term . Credit four hours. Prerequisites: Biological Sciences 101— 
102, 103-104, or their equivalent. Entomology 210 or 212 and Biological 
Sciences 371 are also recommended. L im ited to twelve students per section. 
Professor Travis.
An introduction  to the symbiotic way of life am ong anim als, p rim arily  the 
protozoan, helm inth , and arthropod species of tem perate and tropical areas. 
Special emphasis is given to the recognition of selected symbiotic species and 
how they live w ith their hosts.
35IB. IN TRO D U CTO R Y  PARASITOLOGY, LECTURES
Every spring term . Credit two hours. Prerequisites: Biological Sciences 101—
102, 103-104, or their equivalent. Biological Sciences 371 is recommended.
T his course is the same as the lecture portion of 351 A.
[551. ADVANCED PARASITOLOGY (PROTOZOA AND HELM INTHS)] 
Fall term . Credit three hours. Given in a lternate years. Prerequisite: E nto­
mology 351 or its equivalent. Professor Travis. N ot offered in 1969-70.
A continuation  of Entomology 351 for g raduate students interested in the 
parasitic protozoa and helm inths. Practical experience w ith m ethods of collec­
tion and preparation; detailed studies on recognition and life cycles. Special 
emphasis is given to the parasites th a t are transm itted  by arthropods in the 
tropics.
552. ADVANCED PARASITOLOGY (MEDICAL ENTOM OLOGY)
Fall term . Credit three hours. Offered in a lternate years. Prerequisites: 
Entomology 351 and 212 or the equivalent. Professor Travis.
A continuation  of Entomology 351 for g raduate students interested in 
m edical o r veterinary entomology. Practical experience w ith m ethods of 
collection and preparation; detailed studies on recognition, life cycles, and 
control. Special emphasis is given to causative agents, vectors, and interm ediate 
hosts of disease-producing organisms. T h e  study exam ples include species of 
worldwide d istribution , especially those of the tropical areas.
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553. ADVANCED PARASITOLOGY (INSECT PATHOLOGY)
Spring term . Credit three hours. Prerequisites; a course in entomology and a 
course in a microbiological science and permission of the instructor. By 
appointm ent. Associate Professor Kramer.
A survey of the m icrobial and zooparasitic diseases of insects w ith emphasis 
on the natu ral history of the pathogens. Pathogens considered include viruses, 
rickettsiae, bacteria, spirochetes, fungi, protozoa, nematodes, and selected 
arthropods.
A P I C U L T U R E
262. BIOLOGY OF T H E  HONEY BEE
Fall term . Credit one hour. Prerequisites: Biological Sciences 103-104 or the 
equivalent. L im ited to ten students. Registration only by permission. Fifteen 
laboratories by arrangem ent in September and October only. Associate 
Professor Morse.
A laboratory and field course in which the classical experim ents on the 
vision, chemical senses, and language of the honey bee, as described by von 
Frisch, are repeated. Laboratories include dem onstration of the sex attractant, 
swarm orientation, the n a tu ral nest, and a study of wasp, bum ble bee, and 
o ther social insect nests.
562-563. SPECIAL TOPICS IN BEEKEEPING
T hroughou t the year. C redit three hours a term . Registration by permission. 
By appointm ent. Associate Professor Morse.
A technical course designed for advanced studies and covering scientific 
investigation in all phases of the subject. Special atten tion  is given to 
im proved methods of apiary and honeyhouse m anagem ent and the p rep ara­
tion of honey for m arket. C urren t litera tu re  on beekeeping is assigned, 
reviewed, and evaluated by students. Lectures and discussions are supple­
m ented by field trips.
E C O L O G Y  A N D  L IM N O L O G Y
ECOLOGY AND EVOLUTIONARY BIOLOGY 361. GENERAL ECOLOGY 
Fall or spring term . Credit three hours. Prerequisite: Biological Sciences 101— 
102 or 103-104 or the equivalent. Assistant Professors Feeny and Root.
Principles concerning the interactions between organisms and their environ­
m ent. Influence of com petition, social behavior, predation, and o ther factors 
of population size and dispersion. Role of energy flow and m ineral cycling 
in determ ining the structure and productivity of ecosystems. Succession 
and classification of natu ral com m unities. Influence of climate and past 
events on the diversity and stability of com munities in different regions of 
the world. Interspecific com petition and the niche concept. Chemical in te r­
actions between organisms. A pplication of ecological principles to hum an 
problems. M odern evolutionary theory will be stressed th roughout and a tten ­
tion given to conflicting ecological hypotheses.
ECOLOGY AND EVOLUTIONARY BIOLOGY 661. SEMINAR IN 
PO PULATION  AND COM M UNITY ECOLOGY
Fall term. Credit one hour. Prerequisites: a course in ecology and permission 
of the instructor. Assistant Professor Root.
Discussion of recent advances in population  and com m unity ecology.
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471. AQUATIC ENTOMOLOGY AND LIMNOLOGY
Spring term . Credit three hours. Prerequisite: Entomology 210 or 212. Bio­
logical Sciences 361 is recommended. Professor Berg.
A field and laboratory study of the bionomics of freshw ater invertebrates. 
T h e  course includes characteristics of freshwater habitats, identification of 
insects and o ther invertebrates found in them , understanding of life cycles, 
and consideration of the ecological relationships am ong organisms in various 
aquatic biotopes.
572. ENTOM OLOGY AND LIMNOLOGY SEMINAR
Fall term. Credit one hour. Prerequisites: Entomology 471 or Biological Sci­
ences 462, and permission of the instructor. Professor Berg.
Discussions and analyses of current concepts and problem s in limnology 
and aquatic entomology, including the critical study of selected reference 
works and research papers.
595. ENVIRON M ENTA L BIOLOGY
Fall term. Credit th ree hours. Permission to register is required . Professor 
Pimentel.
Principles of the interaction between living systems and their resources 
are considered. Particular emphasis will be given to curren t problems in the 
m anagem ent of our n a tu ral resources including new approaches in the 
m anagem ent of insect populations. Biological and bioenvironm ental controls 
will be discussed.
ECOLOGY AND EVOLUTIONARY BIOLOGY 462 and 565. LIMNOLOGY, 
AND SPECIAL TOPICS IN LIMNOLOGY
(Consult the course listing in  this Announcement for the Field of Ecology and 
Evolutionary Biology.)
P H Y S IO L O G Y
483. INSECT PHYSIOLOGY
Fall term . Credit four hours. No prerequisites; biochemistry, physics, and a 
course in anim al physiology recommended. Professor Patton.
An in troductory to in term ediate course in the physiology of insects p r i­
m arily for graduate students in entomology.
T O X I C O L O G Y  A N D  I N S E C T I C ID A L  C H E M IS T R Y
[590. INSECT TOXICOLOGY AND INSECTICIDAL CHEM ISTRY]
Spring term . Credit four hours. Given in alternate years. Prerequisites: 
general chemistry and organic chemistry. Professor Lisk and Assistant Professor 
W ilkinson. Not offered in 1969-70.
T he chemistry of insecticides and their metabolism  and mode of action in 
insects and mammals. Analytical techniques in residue evaluation and labora­
tory techniques in evaluating effects on insects.
FLORICULTURE AND O R NA M E N TA L  
H O R T IC U L T U R E
Faculty: Jam es W. Boodley, John  F. Cornm an, Raym ond T . Fox, R obert W. 
Langhans, R obert G. Mower, R obert J. Scannell, Jo h n  G. Seeley, Peter L. 
Steponkus, H arold B. Tukey, Jr.
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Field Representative: James W. Boodley, 8 P lan t Science Building.
M AJOR SUBJECT M INO R SUBJECT
Floriculture and
O rnam ental H orticulture
F loriculture and 
O rnam ental H orticu ltu re (when 
the m ajor subject is in another 
Field)
E ntering graduate students are expected to have adequate p reparation  in 
elem entary horticulture, botany, p lan t physiology, genetics, pathology, agron­
omy, entomology, m athem atics, chemistry, and physics.
T here  is no language requirem ent for the M aster’s degree. For the Ph.D. 
degree, a student m ust have a reading proficiency (at a high level) in  one 
language o ther than  his native language. French, German, or a substitute 
approved by his Special Com m ittee may be selected.
T he thesis for the M aster’s degree is to be based on results of a research
project. R equirem ents for the Ph.D. degree include selection of two m inor 
subjects, passing a qualifying exam ination usually given before the term ina­
tion of the th ird  residence u n it, an Admission to Candidacy Exam ination 
norm ally given upon conclusion of course work, and a Final Thesis Ex­
am ination on the dissertation and related  m aterial.
Members of the staff are concerned with the following specialities: 
Greenhouse crops: Professors Boodley, Langhans, and Seeley.
Landscape design: Professor Scannell.
N ursery crops: Professor Tukey.
O rnam ental H orticu ltu re Physiology: Professor Steponkus.
P lant materials: Professor Mower.
Turfgrass: Professor Cornm an.
Studies relating  to physiology, propagation, n u trition , and culture may be 
undertaken as research for an  advanced degree and should be approached 
from the standpoint of the basic sciences. Consequently, it is appropria te to 
select m inor subjects from such areas as physiology, anatomy, morphology, 
taxonomy, pathology, genetics, agronomy, entomology, agricultural economics, 
and agricultural engineering.
For a M aster’s degree in landscape design, studies involving the use of 
p lan t m aterials and problem s of design relating  to landscape service for small 
properties may be suitable, in  w hich case it is expected th a t the student 
will have an adequate background in the basic principles of horticu ltu re and 
p lan t science as well as in design and drawing.
For graduate course listings, consult the p ertinen t Field listings in  this 
Announcement. T he D epartm ent of Floriculture and O rnam ental H orticulture 
does not offer courses for graduate students only. However, graduate students 
may take selected undergraduate courses in the D epartm ent.
Faculty: G ertrude D. A rm bruster, M arjorie Devine, Elizabeth A. Donald,
E. Elizabeth Hester, Leo Lutwak, Nell Mondy, M ary A. M orrison, K atherine 
J. Newman, Jerry  M. Rivers, D aphne A. Roe, Thom as J. Schoch, Jean  T . 
Snook, C harlotte M. Young.
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Field Representative: G ertrude D. A rm bruster, 206 M artha Van Rensselaer 
Hall.
M AJOR AND M INOR SUBJECTS 
Food
Food and N utrition  
N utrition
AIMS AND OPERATIONS. T he program  of g raduate study in the Field of 
Food and N utrition  is designed to give in-depth study in the fundam ental 
knowledge of food or nu tritional sciences and in m ethods of research. Emphasis 
is placed on the application of the physical, biological, and social sciences to 
the basic principles of food and n u trition . D epending upon  the student's 
interest, in n u tritio n  he may choose to obtain  laboratory experience with 
n u tritio n a l problem s using either anim als or hum an beings or field experience 
applying the social sciences to n u trition ; in foods he may obtain  experience 
in applying principles and laboratory techniques learned in organic chemistry, 
biochemistry, and bacteriology to problem s w ith various foods and food 
components. W ith the aid of the Special Com m ittee, specific program s are 
planned to fit the objectives of each student and to develop original th inking 
and independent research.
ADMISSION REQ UIREM EN TS. A candidate who wishes to m ajor in this 
Field and whose previous studies include p reparation  in basic courses in 
food science and hum an n u trition , general and organic chemistry, biochemistry, 
bacteriology, and physiology may begin graduate studies tow ard an advanced 
degree immediately. A student whose p reparation  is deficient in one or more 
areas will be requ ired  to make up  the deficiencies. P reparation  in analytical 
chemistry, physics, and m athem atics is strongly recommended.
LANGUAGE REQ UIREM EN TS. T h e  Field makes no specific language re ­
quirem ent. T he m em bers of the Special Com m ittee will ask th a t a Ph.D. 
candidate a ttain  a degree of proficiency in a language or in some o ther subject 
m atter area in which a degree of competence is im portan t to his educational 
goals.
EXAM INATIONS. Each M.S. candidate m ust pass an oral exam ination on 
his m ajor and m inor subjects and on his thesis. Two exam inations are 
required  for Ph.D. candidates and are adm inistered by the  Special Comm ittee. 
T h e  comprehensive Admission to Candidacy Exam ination is given to judge 
competence in subject m atter. It may be oral or oral and w ritten. An oral 
Final Thesis Exam ination is required  in defense of the thesis.
RESEARCH AND STUDY O PPO R T U N IT IE S. Students w ith a m ajor or 
m inor in food or n u trition  may select from a variety of courses, sem inars, and 
experiences in independent study in m any Fields. Each student plans his 
program  in consultation w ith his Special Com m ittee after consideration of his 
previous background and purpose in g raduate study. A conference of the 
student adm itted  to the Ph.D. degree program  and mem bers of his Special 
Com m ittee is arranged shortly after his admission to the Field to assess the 
competence of the student, to discuss his interests and goals, and to plan the 
direction of fu tu re  work. For students w ith a m ajor in the Field of Food and 
N utrition , m inor subjects should be selected from a wide variety of o ther 
Fields consistent w ith the student's objectives. Suggested m inors in addition 
to those w ith in  the Field include biochemistry, physiology, bacteriology, 
botany, statistics, anthropology, sociology, education, and o th er areas of home 
economics. At least one m inor chosen by candidates for the Ph.D. degree 
m ust be in a basic science related to the m ajor.
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Special Interests of the Faculty
HUMAN N U T R IT IO N
Professor Devine: n u trition  education.
Professor Donald: hum an requirem ents for v itam in B„.
Professor Lutwak: m ineral and energy metabolism.
Professor Morrison: utilization of protein  and am ino acids.
Professor Newman: n u trition  as related to chemical and physical growth. 
Professor Rivers: ascorbic acid metabolism.
Professor Roe: sulfur metabolism  in the hum an subject.
Professor Snook: effects of diet on pancreatic enzymes.
Professor Young: body com position studies.
FOOD SCIENCE
Professor A rm bruster: in terrelationships of p lan t tissue properties and
product quality.
Professor Hester: protein-polysaccharide complexes.
Professor Mondy: enzyme and lipid chemistry in plants.
Professor Schoch: starch chemistry.
Inquiries should be addressed to the G raduate Field Representative, Food 
and N utrition . M artha Van Rensselaer H all.
Courses
Following is a recent, bu t not a final listing of courses. Students should check 
w ith departm ents as to definite offerings, times, and plans.
441. N U T R IT IO N  AND DISEASE
Fall term. Credit three hours. Prerequisite: Food and N utrition  332 or 
equivalent. Miss Rivers.
Study of the physiological and biochem ical anomalies in certain diseases 
and the principles underlying nu tritional therapy. Independent survey of 
the technical litera tu re in this field.
442. ADVANCED HUM AN N U T R IT IO N
Fall term . Credit two hours. Prerequisite: 332 or equivalent. Miss M orrison. 
Recent advances in n u trition . Emphasis on hum an nu trition .
446. SCIENCE OF FOOD
Fall term . Credit three (lectures only) or four hours. Prerequisites: 246 and a 
college course in organic chemistry or biochemistry. Students who have had 
lim ited laboratory experience in com parative foods should register for four 
hours. Misses H ester and A rm bruster.
Scientific principles underlying m odern food theory and practice. T he 
relation to food quality  of (a) the physical and chemical properties of p ro ­
teins, lipids, carbohydrates, leavening agents and pigments; (b) stability of 
colloidal systems; (c) chemical composition and physical structure of natu ral 
and processed foods. Laboratory experim ents designed to illustrate the effect 
of varying ingredients and treatm ent of the quality  characteristics of food 
products.
447. SCIENCE OF FOOD, LABORATORY
Fall term . Credit one hour. Prerequisite or parallel: 446. Miss A rm bruster.
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L aboratory experim ents designed to illustrate the physiochemical behavior 
of colloidal and crystalline systems and chemical reactions of food components.
456. EX PER IM EN TA L FOOD M ETHODS
Spring term . Credit th ree hours. Prerequisite: 446. A course in statistics and 
447 are desirable b u t not required. Miss A rm bruster.
A pplication of the scientific m ethod in the design and perform ance of 
experim ental food problem s and in the in te rp reta tion  and evaluation of 
results. Independent laboratory problems.
500. SPECIAL PROBLEMS FO R GRADUATE STUDENTS 
Fall and spring terms. C redit to be arranged. For graduate students recom ­
m ended by their chairm an and approved by the  instructor in charge for 
independent, advanced work. Experience in  research laboratories in  the D e­
partm en t may be arranged. D epartm ent faculty.
ADVANCED N U T R IT IO N  SERIES
(Consult the course listing in  this Announcement for the Field of N utrition.) 
512. N U T R IT IO N  AND G R O W TH
Fall term . Credit two hours. Prerequisite: 332 or equivalent. Miss Newman.
Inform ation on growth which is of particu lar interest to nutritionists. 
Survey of m ethods used in studying physical and chemical growth. R elation 
between n u tritio n  and growth. Offered in fall term  of even-num bered years.
514. READINGS IN N U T R IT IO N
Spring term . Credit th ree hours. Prerequisite: 332 or the equivalent. Mrs. 
Snook.
Critical review of litera tu re  on selected topics in the area of n u trition . 
Emphasis is on hum an nu trition . Topics are changed each term  so the course 
may be repeated for credit w ith permission of the instructor.
516. READINGS IN  FOOD
Fall term . Credit two hours. Prerequisite: 446 or the equivalent. D epartm ent 
faculty.
A critical review of selected topics in  the curren t litera tu re . Emphasis is on 
experim ental data and basic scientific principles underlying m odern theory 
and practice relative to food quality. Topics are changed each term  so the 
course may be repeated for credit.
524. RESEARCH M ETHODS IN  HUM AN M ETABOLIC STUDIES 
Spring term . Credit three hours. Prerequisites: 332 or the equivalent, labora­
tory experience in biochemistry o r quan titative analysis, and perm ission of 
the instructor. Miss Donald and D epartm ent faculty.
Principles of hum an m etabolic research; experim ental design of hum an 
studies; dietary considerations; m ethods of collecting and analyzing biological 
m aterial; and evaluation. Laboratory will include p lann ing  and m anagem ent 
of a m etabolic study, and the collection and the appropria te  analyses of blood, 
urine, and feces.
599. M A STER’S THESIS AND RESEARCH
Fall and  spring terms. Credit to be arranged. R egistration w ith permission 
of the instructor. Misses A rm bruster, Donald, Hester, Mondy, M orrison, 
Newman, Rivers, and Young; Mrs. Devine, Mrs. Snook and Mrs. Roe; Messrs. 
Lutwak and Schoch.
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602. SEMINAR IN N U T R IT IO N
Fall term. Credit one hour. D epartm ent faculty.
606. SEMINAR IN FOOD
Spring term. Credit one hour. D epartm ent faculty.
699. D OCTO R S THESIS AND RESEARCH
Fall and spring terms. C redit to be arranged. Registration w ith permission 
of the instructor. Misses A rm bruster. Donald, Hester, Mondy, M orrison, 
Newman, Rivers, and Young; Mrs. Devine, Mrs. Snook, and Mrs. Roe; Messrs. 
Lutwak and Schoch.
GRADUATE SCHOOL OF N U T R IT IO N  100. PROBLEMS AND 
PROGRAMS IN IN T E R N A T IO N A L  N U T R IT IO N
Fall term. Credit three hours (problems section o nh) or four hours. Regis­
tration  by permission.
Problems section: T o  acquaint students who have a satisfactory knowledge 
of n u trition  with the specific problems of hum an nu trition , food science, and 
food supplies in developing countries; emphasis is placed on the role of 
agriculture and public health . Among topics discussed are typical foods and 
dietary patterns in various parts of the world, assessment of food and n u trition  
conditions, protein-rich and o ther protective foods, food processing and 
preservation in developing countries, food standards, and food control.
Programs section: T he p lanning of effective programs and policies in the 
areas of n u trition  and food science for the purpose of im proving nu trition  
conditions in developing countries.
GRADUATE SCHOOL OF N U T R IT IO N  392. CLINICAL AND PUBLIC 
H EA LTH  N U T R IT IO N
Spring term . Credit three hours. Prerequisites: a course in nu trition , physi­
ology, and biochemistry. Registration by permission of the instructor. Professor
C. M. Young and Assistant Professor Roe.
Designed to familiarize the student with some of the applications of 
n u trition  to clinical and public health  problems.
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Faculty: R obert C. Baker, Paul A. Buck, N. C. Dondero, R obert K. Finn, 
John  D. H artm an, R obert F. H olland, F. M. Isenberg, W illiam  K. Jordan, 
J. E. Kinsella, Frank V. Kosikowski, R ichard Ledford, Nell Mondy, H. Brooks 
Naylor, N. N. Potter, John  W. Sherbon, W illiam  F. Shipe, Jr., Laura Lee 
Smith, James R. Stouffer, D. Y. Vadehra, J. J. W anderstock, George H. 
W ellington. J. C.. W hite.
At Geneva: Malcolm C. Bourne, Donald L. Downing, L. Ross Hackler, 
R obert L. LaBelle, Louis M. Massey, Jr., Leonard R. M attick, Jam es C. 
Moyer, W illard B. Robinson, George D. Saravacos, R obert S. Shallenberger, 
Don F. Splittstoesser, John R. Stamer, Keith H. Steinkraus, G ilbert Stoewsand, 
Jerom e P. Van Buren, W alter F. Wilkins.
Field Representative: R. C. Baker, 112 Rice Hall.
M AJOR AND M INOR SUBJECT 
Food Science and Technology
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Excellent opportunities are offered in the Field of Food Science and
Technology for graduate study. A wide variety of courses are offered as well
as excellent research facilities. T h e  mem bers of this Field are associated w ith 
m any different departm ents of the University. Research on meats, for
exam ple, is carried on in the D epartm ent of Anim al Science and the D epart­
m ent of Poultry Science; research on potato processing takes place in the 
D epartm ent of Vegetable Crops. All course work is taken on the Ithaca 
campus, bu t M aster’s and doctoral candidates may elect to conduct their 
research at the Experim ent Station in Geneva where a new pilot p lan t and 
laboratories are available. A smaller pilo t p lan t is located on the Ithaca 
cam pus which supplem ents the very adequate research facilities of the
D epartm ent specializing in the various raw m aterials.
Students p lanning graduate work in Food Science and Technology should 
have preparation  in food science, chemistry, microbiology, biochemistry, or 
engineering.
A qualifying exam ination is required  in the Field of Food Science and 
Technology to determ ine the s tuden t’s need for fu ture course work. An early 
date for this exam ination is considered essential, and it should take place soon 
after one term  of course work is completed. T h e  qualifying exam ination for 
the doctorate may be com bined w ith the final exam ination for the Master's 
degree if approved by the s tu d en t’s Special Com m ittee for the Ph.D. degree. 
T h e  Admission to Candidacy and Final Thesis Exam inations requ ired  by 
the G raduate School of all doctoral candidates are described on p. 12 of 
th is Announcement.
T here  is no language requirem ent for the Field of Food Science and 
Technology. Language needs for the student, if any, will be decided by his 
Special Committee.
Candidates for the degree of M.S. are required  to register for one m ajor and 
one m inor subject. Candidates for the degree of Ph.D. are required  to register 
for a m ajor and at least one m inor subject.
A brochure describing the facilities and activities of the Field of Food 
Science and Technology is available from the Field Representative.
Courses
210. PR O PER TIES, STANDARDS AND ANALYSIS OF FOODS 
Spring term . Credit three hours. Prerequisite: Chem istry 104 or 108. P ro­
fessor Shipe and assistants.
T h e  lecture portion of the course deals w ith the general properties of fats, 
proteins, carbohydrates, m inerals, and vitam ins and their specific effects on 
the properties of foods. Food standards and m ethods of analysis are discussed. 
T he laboratory portion of the course is designed to acquaint the student w ith 
a variety of qualitative and quantitative tests used by the food analyst.
[302. DAIRY AND FOOD ENGINEERING]
Fall term . Credit four hours. Offered in alternate years. Prerequisites: Physics 
101 and 102 or the equivalent and Food Science 100. Professor Jordan. Not 
offered in 1969-70.
Engineering aspects of dairy and food p lan t operations.
303. FATS AND OILS
Fall term . Credit three hours. Assistant Professor Kinsella.
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Certain phases of chemistry and quantitative analysis as applied to the 
quality  control and im provem ent in the palatability  and n u tritional 
values of milk and o ther fat-containing food products, including the influence 
of the p lan t and anim al.
310. SENSORY QUA LITIES AND EVALUATIONS OF FOODS 
Spring term . Credit two hours. Professor Shipe and assistants.
Deals with the factors affecting the color, odor, flavor, and textu re of foods 
and the evaluation of these qualities. T he techniques and in terpreta tions 
of both objective and subjective evaluations are discussed. T he laboratory 
exercises involve the evaluation of a variety of foods.
[311. CO NCEN TRA TED , DEHYDRATED, AND FROZEN FOODS]
Spring term. Credit four hours. Offered in alternate years. Professor Jordan  
and Associate Professor Potter. Not offered in 1969-70.
Deals w ith the principles and practices of condensing, drying, and freezing 
food materials. Such aspects as raw m aterial selection, preparation , processing 
un it operations, packaging, and storage properties of foods will be considered 
in the light of curren t processing methods, and as related to the chemistry, 
microbiology, and technology of the ingredients and final products.
[313. STERILIZA TIO N  PROCESSES]
Spring term. Credit three hours. Offered in alternate years. Prerequisites: 
Chemistry 353 or equivalent, Biological Sciences 394, and Physics 102. A course 
in calculus and a course in biochemistry are recommended. Associate Professor 
Buck. Not offered in 1969-70.
T he principles of food preservation and the fundam entals of food processing 
from raw m aterials to finished product. H eat transfer, u n it operations, and u n it 
processes employed by the canning industry will be emphasized, bu t steriliza­
tion by any means such as heat, chemicals, physical destruction, and filtration 
will be dem onstrated. T he effects of lethal energy treatm ent of biological 
fluids and systems on desirable com ponents such as nu tritive factors and 
flavor com ponents will be considered along with the cost of operation. T he 
laboratory involves actual partic ipation  in p lan t operations in the processing 
and preservation of various food products, and field trips.
[314. MILK AND FOOD SA N ITA TION  AND PLA NT OPERATIONS]
Fall term . Credit four hours. Given in a lternate years. Prerequisites: Course 
100 and Biological Sciences 394. Professor W hite and assistants. Not offered 
in 1969-70.
T h e  biological and chemical control of milk and food processing. Federal, 
state, and local requirem ents for the production, collection, and processing 
of milk and food. T he control of sanitation, composition, and production 
in the food p lan t is outlined with special atten tion  given to the fluid milk 
industry.
401. FOOD FROM  FERM EN TA TIO N S
Fall term . Credit five hours. Given in alternate years. Prerequisite: beginning 
courses in microbiology and organic chemistry or biochemistry are recom ­
m ended. Professor Kosikowski and Assistant Professor Ledford.
T he chemistry, microbiology, and technology of processes leading to im ­
portan t foods as cu ltured  milks, cheeses, wines and beers. Consideration is 
given also to o ther ferm entations resulting in high-protein foods from p lan t 
and anim al sources, including those from petroleum  and whey.
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Line-flow' processing and testing practices designed to acquaint students 
with the principles of ferm entations and production of the above foods are 
carried ou t in the laboratory.
403. IN TER N A TIO N A L FOOD DEVELOPM ENT
Fall term . Credit three hours. Given in a lternate years. Professor Kosikowski.
A study of programs, technical problem s, and progress associated w ith 
developing acceptable food supplied in critical world areas. Proposals for 
increasing world protein  resources for the hum an are to be discussed. Special 
a tten tion  is to be directed to the organization, operations, relationships and 
contributions of U nited N ations technical agencies, FAO, UNICEF, W H O , 
and governm ental and non-governm ental organizations in the field.
[404. CHEM ISTRY OF MILK]
Fall term . Credit three hours. Offered in a lternate years. Prerequisites: 
qualitative and quantitative analysis and organic chemistry. Assistant Professor 
Ledford. Not offered in 1969-70.
A study of milk constituents and physical properties. Deals w ith milk 
enzymes, lactose, milk fat, milk proteins, and m inor constituents.
[410. FOOD BIOCHEM ISTRY]
Fall term . Credit three hours. Given in alternate years. Prerequisite: Biological 
Sciences 431. Assistant Professor Kinsella. Not offered in 1969-70.
A discussion of some of the im portan t non-m icrobial changes in foods, such 
as denaturation  and the M aillard Browning reaction. Emphasis is placed on 
the occurrence, significance, and prevention or control of the changes as they 
affect the color, odor, flavor, texture, or nu tritive  value of foods.
412. A QUATIC M ICROBIOLOGY
Spring term . Credit three hours. Given in  alternate years. Prerequisite:
introductory  bacteriology (Biological Sciences 290 or equivalent, or Soil 
Science 306). Professor Dondero.
A consideration of the relation of microorganisms, especially the bacteria, 
to aquatic environm ents, both  natu ral and artificial. T h e  microbiology of 
waste waters will be included. A ttention will be given to fundam ental
biological concepts and to applied aspects of the occurrence and activities 
of microorganisms in waters.
[413. ANALYTICAL METHODS]
Spring term . C redit four hours. Given in alternate years. Prerequisite:
Biological Sciences 210, one term  of either organic chemistry or biochemistry.
Assistant Professor Sherbon. Not offered in 1969-70.
A study of the analytical m ethods im portan t to the food industry. T he 
emphasis is on understanding the basic analytical chemistry applied in the 
various tests. G eneral topics include sam pling, gravim etric and volum etric 
methods, optical methods, electrochemistry, and the use of basic statistics.
512. IN STR U M EN TA L M ETHODS
Spring term . Credit five hours. Offered in alternate years. Prerequisite: Food 
Science 413 or permission of the instructor. Assistant Professor Sherbon.
Deals w ith instrum ental m ethods widely used in research and industry. 
T he m ajor emphasis is on chrom atographic m ethods, spectroscopy, electro­
phoresis, and the use of com puters in agricultural research. T h e  stress will 
be on the practical use of the m aterial presented.
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514. T H E  BIOCOLLOIDAL CHEM ISTRY OF FOODS
Spring term . Credit three hours. Offered in a lternate years. Prerequisites:
Biological Sciences 431 and 433 or the equivalent. Associate Professor Buck.
T h e  principles of the science of colloidal systems and micelles of im portance 
in biology and  agriculture will be introduced; then the amiscropic m orphology 
of cytoplasm, cell walls, plastids, and biological gels and sols will be studied 
and the data applied to food. Polysaccharides and polypeptides in  chain 
molecules which sometimes reach microscopical lengths will be intensively 
studied. Special atten tion  will be given to the structural arrangem ent of 
complex polymers. T he physical chemistry of surfaces (including adsorption, 
ion exchange, and electric double layer), flocculation, viscosity, swelling, and 
gel form ation will be discussed.
600. SEMINAR 
Fall and spring terms.
A ttendance required  of all food science graduate students on the Cornell 
campus, and all dairy science students, at seminars sponsored by their 
respective fields.
Courses are also available to students in Food Science and Technology 
from o ther Fields such as A gricultural Economics, Animal Science, Biochem­
istry, Business and Public A dm inistration, Industria l and Labor Relations, 
Microbiology, Pomology, Poultry Science, and Vegetable Crops.
GENETICS
(See also the listing under Medical Sciences, page 103 of th is Announcement.)
Faculty: A ntonie Blackler, Joseph M. Calvo, Gerald R. Fink, Ross J. Mac­
Intyre, R ichard  L. Russell, A drian M. Srb, H arry  T . Stinson, Charles H. Uhl, 
Bruce Wallace, Stanley A. Zahler.
Field Representative: Bruce W allace, 158 P lan t Science Building.
M AJOR AND M INO R SUBJECT 
Genetics
Applicants are urged to subm it scores of the G raduate Record E xam ina­
tion A ptitude and Advanced Biology Tests.
T h e  foreign language requirem ents are: for the Ph.D. degree (major), two; 
for the M.S. degree, one. Any foreign language in which a sizeable genetics 
litera tu re  exists is acceptable. Candidates for the M.S. degree in  genetics 
who in tend  to continue for the Ph.D. degree are urged to satisfy the req u ire­
m ent for one language.
T he Field of Genetics requires a qualifying exam ination adm inistered by 
the s tu d en t’s Special Com m ittee usually at the end of the second year of 
study. T h e  Admission to Candidacy and Final Thesis Exam inations required  
by the G raduate School are described on p. 12 of this Announcement.
Faculty mem bers in the Field of Genetics have widely different research 
interests ranging from m olecular through cytological, physiological, and 
evolutionary genetics. T he student should choose a professor whose interests 
coincide w ith his own.
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Courses
All courses carry Biological Sciences num bers unless otherwise indicated. 
Starred courses are not generally regarded as graduate courses, b u t may be so 
regarded in special cases.
280. HUM AN GENETICS*
Spring term . Credit three hours. Prerequisites: Biological Sciences 101-102 
or 103-104. Students who have had 281 may register only w ith the permission 
of the instructor. Professor Srb.
An in troduction  to biological heredity through consideration of the genetics 
of m an. Advances in the science of genetics are having a profound effect on 
m an ’s understanding of himself and on his potential for influencing his present 
and fu tu re  well-being. T he course is intended prim arily  to contribu te to the 
studen t’s general education in these m atters, and although certain  aspects 
of genetics will be considered w ith some rigor, the course is not designed 
to serve as a prerequisite to advanced courses in genetics.
281. GENETICS
Fall or spring term . Credit four hours. Prerequisites: 101-102 o r 103-104. 
Students who have had 280 may register only w ith the permission of the 
instructor. Assistant Professors Fink, Russell, M acIntyre, and assistants.
A general study of the fundam ental principles of genetics. Discussion of 
gene transmission, gene action and interaction, gene linkage and recom bination, 
gene structure, gene and chromosome m utations, genetic aspects of differen­
tiation , genes in populations, breeding systems, extrachrom osom al inheritance. 
Animals, plants and microorganisms are used in the laboratory, w hich also 
includes, as independent study, inheritance in Drosophila.
347. CYTOLOGY
Fall term . C redit four hours. Prerequisites: 101-102 or 103-104 o r the 
equivalent. Associate Professor Uhl.
T h e  principal topics considered are protoplasm , cells and their components, 
nuclear and cell division, meiosis and fertilization, and the relation  of these 
to the problems of development, reproduction, taxonom y, and heredity. 
Both p lan t and anim al m aterials are used.
440. CYTOGENETICS
Spring term . Credit three hours. Prerequisites: 347 and 281 o r the equivalent. 
Associate Professor Uhl.
An advanced course dealing m ainly w ith the cellular mechanisms of 
heredity  and including recent researches in  cytology, cytogenetics, and cyto- 
taxonomy.
480. PO PU LA TIO N  GENETICS
Spring term . Credit th ree hours. Prerequisite: 281 or the equivalent. P ro­
fessor B. Wallace.
A study of factors which influence the genetic structure of M endelian 
populations and which are involved in race form ation and speciation.
482. PHYSIOLOGICAL GENETICS
Spring term . Credit three hours. Prerequisites: 281 and a course in organic 
chemistry. Professor Srb.
T he n a tu re  and activities of chromosomal and nonchrom osomal genetic 
m aterial are considered in relation to the functional attribu tes of organisms.
IN TER N A TIO N A L A GRICU LTU RA L DEVELOPM ENT 101
489. RESEARCH IN GENETICS AND DEVELOPM ENT*
Fall or spring term . Credit to be arranged. Prerequisite: permission of the 
professor under whom the work is to be taken. Staff.
Practice in planning, conducting, and reporting  independent laboratory 
an d /o r  library research programs.
495. M ICROBIAL GENETICS
Fall term . Credit four hours. Prerequisites: 281 and 290 or permission 
of the instructor. Associate Professor Zahler.
Genetics of bacteria and their viruses w ith emphasis on the mechanisms of 
genetic phenom ena.
495A. MICROBIAL GENETICS, LECTURES
Fall term. Credit two hours. Prerequisites: 281 and 290 or 290A. Associate 
Professor Zahler.
T he course is the same as the lecture portion of 495.
680. C U R R E N T  TOPICS IN GENETICS
T hroughou t the year. C redit two hours a term . Preference given to majors 
in the Field of Genetics. No auditors. Enrollm ent lim ited to twenty students. 
Staff.
A sem inar course w ith critical presentation and discussion by students of 
original research papers in a particular area of curren t interest. C ontent of 
the course and staff direction will vary front term  to term  and will be an ­
nounced a semester in advance.
See also courses listed in the Fields of Animal Breeding, Biochemistry, 
Physiology, P lant Breeding, and Poultry Science.
IN T E R N A T IO N A L  AGRICUL TURAL  
DEVELOPMENT
Faculty: Douglas E. Ashford, Solon L. Barraclough, Frederick T . Bent, 
Carl W. Boothroyd, Paul A. Buck, M arlin G. Cline, Royal Colie, Howard
E. Conklin, R obert H. Crawford, Loy V. Crowder, Tom  E. Davis, M atthew 
Drosdoff, Reeshon Feuer, Donald K. Freebairn, W illiam  H. Friedland, 
Frank H. Golay, Robert F. H olland, W illiam  K. Jordan, W illiam  C. 
Kelly, George C. Kent, R ichard P. Korf, Frank V. Kosikowski, Douglas 
J. Lathwell, J. Paul Leagans, G ilbert Levine, John K. Loosli, H arry 
A. M acDonald, John  G. Matthysse, R obert E. McDowell, John  W. Mellor, 
Philip  A. Minges, R obert B. Musgrave, Thom as T . Poleman, Jr., R obert
A. Poison, M ilton L. Scott, R obert M. Smock, Earl L. Stone, Jr., R obert
D. Sweet, H. David T hurston , George W. Trim berger, Kenneth L. T urk , 
Frank W. Young.
Field Representative: Kenneth L. T urk , 102 Roberts Hall.
M INOR SUBJECT
International A gricultural Development
T his Field is intended prim arily  for students who are preparing for 
service in foreign countries. T he student will seek dep th  of knowledge by 
m ajoring in a biological, physical, or social science. T he m inor subject draws
102 MEDICAL SCIENCES
from several disciplines w ith the objective of assisting the student in  u n d er­
standing the special conditions and problem s of newly developing economies. 
W hile this m inor is planned specifically for students m ajoring in one of 
the graduate fields of agriculture, o ther qualified students are welcome. It is 
intended for students from o ther countries as well as for those from the
U nited States. Students will register for sem inars, courses, and special p ro b ­
lems offered by the several departm ents and colleges.
A student m inoring in this Field is encouraged to gain speaking p ro ­
ficiency in a language likely to prove most useful in this area of service
in  addition  to m eeting the language requirem ents in his m ajor Field.
A student may not m inor in this Field if he is m inoring in Asian Studies 
o r Latin American Studies, and he may not select a professor for this m inor 
who also serves on the G raduate Faculty in the student's m ajor Field.
A complete listing of the courses offered by the Field of International 
A gricultural Development is found in the Announcement of the Graduate 
School: Social Sciences.
MEDICAL SCIENCES (GRADUATE SCHOOL OF 
MEDICAL SCIENCES)
(See page 51 of this Announcement.)
Requests for inform ation regarding the Fields in the Medical Sciences should 
be addressed to Professor Ju lian  R. Rachele, Assistant Dean, G raduate School 
of Medical Sciences, Cornell University, Medical College, 1300 York Avenue, 
New York, N.Y. 10021.
Anatomy
G raduate students interested in pursuing analyses of biological systems in 
terms of spatial relations, form, their developm ent, functional m odulation, and 
chemical significance at levels of organization ranging from the macro- 
molecular to the organismic may find m ajor or m inor sponsorship for 
graduate study in the Field of Anatomy. Instruction by the graduate faculty 
is available in the disciplines of light and electron microscopy, microtomy 
and ultram icrotom y, histochemistry, cytochemistry, cytospectrophotom etry, cell 
fractionation, autoradiography, x-ray and electron diffraction analysis, electri­
cal and histological methods in neuroanatom y, and gross and microscopical 
dissection.
Biochemistry
T h e  Field of Biochemistry in the G raduate School of Medical Sciences provides 
the Ph.D. candidate with the opportun ity  and facilities for thesis research 
in various areas of biochemical investigation such as: enzymology; mechanism 
of enzyme action; interm ediary metabolism; physical chemistry and structure 
of proteins, nucleic acids, and o ther macromolecules; neurochem istry; h o r­
mone chemistry and action; m olecular biology; and synthesis and biochemical 
action of chem otherapeutic compounds. T he Field also offers courses and 
seminars concerned w ith advanced topics in the chemistry and biochemistry 
of carbohydrates, lipids, nucleic acids, and proteins and in the methodology 
of physical biochemistry.
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Biomathematics
A new program  of applied m athem atics in biology is offered by the Bio­
m athem atics Division to students whose prim ary interests are m athem atical or 
theoretical, bu t who wish to concentrate 011 biological applications. Programs 
leading to the Ph.D. degree are flexible to suit the particular area of biological 
application of the individual student, and appropria te courses of study in the 
relevant aspects of biology, chemistry, physics, and m edicine are p lanned 
accordingly.
Biophysics
G raduate work toward the Ph.D. degree in the Field of Biophysics and the 
M.S. degree in the Field of R adiation  Physics is offered, as well as oppor­
tunities for postdoctoral research in biophysics. Active research programs are 
being conducted in fundam ental radiation  biophysics, including cellular radio- 
biology, and in the biophysics of m em brane transport.
Biostatistics
T he graduate program in the Field of Biostatistics offered by the B iom athe­
matics Division applies the quantitative m ethods of the theory of probability 
and statistics to biological or medical problems. T he use of modern com puters 
is an integral part of the program  which leads to the Ph.D. degree.
Cell Biology
T he Field of Cell Biology deals with the structure and chemical composition 
of organelles, with the synthesis of their m acrom olecular components, and with 
the integration of their separate functions in the economy of the whole cell. 
T he techniques employed include cell structure, electron microscopy, radio­
autography, isolation of organelles by differential centrifugation, enzymology, 
and biochemical analysis. T he Field is concerned w ith the alterations of 
u ltrastructure which are associated with differentiation, with disease, and with 
the in itiation , control, and modification of growth in norm al and neoplastic 
cells.
Genetics
Courses, seminars, and opportunities for research train ing in the Field of 
Genetics are available in several different areas including cytogenetics, hum an 
biochemical and cell genetics, m am m alian developm ental genetics, microbial 
genetics, nucleic acid chemistry and biochemistry, and virology.
Microbiology
T he G raduate School of Medical Sciences offers a widely diversified Field of 
study in Microbiology covering both m edically-oriented and m ore general
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aspects of the science. T o  provide this coverage, the Field draws on both 
faculty and facilities in various departm ents and divisions of the M edical 
School and the Sloan-Kettering Institute. Courses, seminars, and thesis research 
are available in the areas of general and m edical bacteriology, m icrobial chem ­
istry and physiology, virology, immunology, genetics, and mycology.
Neurobiology and Behavior
Seminars, courses, and research experience are designed to present an in te ­
grated, m ultidisciplinary approach to graduate train ing  in the neurological 
and behavioral sciences w ith emphasis on neurochem istry, neurophysiology, 
and neuropsychology and perception. Special facilities are available for 
research w ith hum ans and w ith experim ental primates.
Pharmacology
Pharmacology is concerned with the interaction of exogenous chemical 
substances in living structures. T ra in in g  is ofEered in  the concepts and tech­
niques of this science. O pportunities for thesis research include the influence 
of drugs and chemicals on biochemical systems; the peripheral, autonom ic, 
and voluntary nervous systems; the central nervous system; the cardiovascular 
system; and the kidney. Also there is opportun ity  for using m odern concepts 
of organic chemistry to analyze the relationship between chemical structure 
and biological activity.
Physiology
Predoctoral and postdoctoral facilities are available for studies of function in 
in tact anim als, whole organs, subunits of organs, isolated cells, and sub- 
cellular systems. Supervision is provided by a staff whose specific areas of 
interest may be obtained from the Announcement of the Graduate School of 
Medical Sciences. Advanced course work is also available.
MICROBIOLOGY
(See also the listing under Medical Sciences, page 103 of this Announcement.)
Faculty: M artin  Alexander, Eugene A. Delwiche, N orm an C. Dondero, R obert 
K. Finn, A. Jane Gibson, Russell E. MacDonald, H. Brooks Naylor, H arry  W. 
Seeley, Jr., Lawrence I. Slobin, Paul J. VanDem ark, Stanley A. Zahler.
At Geneva: Donald F. Splittstoesser, John  R. Stamer, K eith H. Steinkraus.
Field Representative: Paul J . VanDemark, 311 Stocking Hall.
M AJOR AND M INO R SUBJECT
Microbiology (See also Pathogenic Bacteriology, page 152.)
Applicants for admission are required  to subm it scores for the G raduate 
Record Exam ination A ptitude Test.
A lthough candidates for the M.S. degree will be adm itted  for graduate
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study, preference for admission will be given to candidates for the Ph.D. degree.
Students p lanning  graduate study in the Field of Microbiology should have 
preparation in general chemistry, qualitative and quantitative analysis, organic 
chemistry, physics, and should have introductory courses in the biological 
sciences. In addition, train ing in physical chemistry and calculus is desirable. 
Deficiency in any of the subjects listed does not necessarily preclude admission, 
b u t it may increase the tim e necessary to earn a degree.
T he language requirem ent in the Field of Microbiology may be satisfied 
by dem onstration of a reading proficiency in one language, including French, 
G erman, Russian, or a language approved by the studen t’s Special Com­
m ittee by passing the Educational Testing Service G raduate Foreign Language 
Exam ination.
Field requirem ents for candidates for the doctoral degree are those of the 
G raduate School as outlined on p. 12.
W ell-equipped laboratories are available. Those branches of microbiological 
research in which the staff is experienced and especially interested include 
bacteriophagy, genetics, morphology and cytology, physiology and biochem ­
istry, and systematic and applied microbiology.
Research and Study Opportunities
Some research and study opportunities related to the specializations of the 
various faculty members are as follows:
Bacterial photosynthesis: J. Gibson.
Bacteriophagy: H. B. Naylor.
Food microbiology: H. B. Naylor, D. F. Splittstoesser, J. R. Stamer, K. H.
Steinkraus.
Immunology: L. I. Slobin.
Industrial ferm entations and bioengineering: E. A. Delwiche, R. K. Finn. 
M icrobial ecology: M. Alexander, E. A. Delwiche, H. W. Seeley, Jr. 
M icrobial genetics and differentiation: S. A. Zahler.
M icrobial nu trition: H. W. Seeley, Jr., P. J. VanDemark.
Microbial physiology: E. A. Delwiche, J. Gibson, R. E. MacDonald, H . W.
Seeley, Jr., P. J. VanDemark.
Soil microbiology: M. Alexander.
W ater and waste microbiology: N. C. Dondero.
Courses
All courses carry Biological Sciences num bers unless otherwise indicated. 
390A. ADVANCED BACTERIOLOGY LECTURE
Fall term . Credit three hours. Prerequisites: organic chemistry and Biological 
Sciences 290, or permission of the instructor. Biochemistry is desirable and 
may be taken concurrently. Associate Professor MacDonald.
A study of the com parative physiological and ecological relationships among 
bacteria and some related organisms. A num ber of groups of bacteria will be 
discussed in detail as well as factors which influence their ability to survive 
in nature. In addition, a num ber of lectures will be devoted to the history 
of bacteriology and to the theory and developm ent of bacterial classification.
390B. ADVANCED BACTERIOLOGY LABORATORY
Fall term. Credit three hours. Prerequisites: Registration in 390A and p er­
mission of the instructor. Associate Professor MacDonald.
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Techniques for the isolation, cultivation, and detailed study of selected 
groups of organisms. Some of the more standard  techniques of physiological 
study will be introduced.
490A. M ICROBIAL PHYSIOLOGY LECTU RE
Spring term . Credit three hours. Prerequisites: Biochemistry 431 or equivalent; 
Biological Sciences 390 or permission of the instructor. Assistant Professor 
Gibson.
A study of the organization of physiological processes in  microorganisms, 
including a study of structure, energy-yielding mechanisms, m acrom olecular 
biosynthesis, and of growth and regulation.
490B. M ICROBIAL PHYSIOLOGY LABORATORY
Spring term . Credit three hours. Prerequisites: a grade of B— or better in 
390, coregistration in 490A, and permission of instructor. Assistant Professor 
Gibson.
Experim ents on m aterial covered in 490A will be used to introduce students 
to m odern techniques used in physiological research, such as the use of radio­
isotopes, large-scale growth of microorganisms, and the isolation and character­
ization of specific cellular components.
495A. M ICROBIAL GENETICS LECTU RE
Fall term . Credit two hours. Prerequisites: 281 and 290, or permission of the 
instructor. S and U grades optional. Associate Professor Zahler.
Genetics of bacteria and their viruses, w ith emphasis on the mechanism 
of genetic phenom ena.
495B. M ICROBIAL GENETICS LABORATORY
Fall term . Credit two hours. Prerequisite or parallel: 495A and permission 
of the instructor. Associate Professor Zahler.
L aboratory m ethods in the genetics of bacteria and their viruses.
496. CHEM ISTRY OF M ICROBIAL PROCESSES
Spring term. Credit two hours. Prerequisites: beginning courses in general 
microbiology, biochemistry, and organic chemistry. Professor Delwiche.
Selected topics pertaining to the energy metabolism, oxidative and ferm enta­
tive abilities, and biosynthetic capacities of microorganisms. W here possible 
and appropria te  the subject m atter deals w ith the various m icrobial forms in a 
com parative sense.
498. VIROLOGY
Spring term. Credit three hours. Given in alternate years. Prerequisites: 290 
and 281 and permission of the instructor. Professor Naylor, assisted by P ro­
fessor Ross and Associate Professor Carmichael.
590. M ETHODS IN  ADVANCED BACTERIOLOGY
E ither term . Credit two hours. Prerequisite: permission of the instructor. 
Lim ited enrollm ent. Staff.
Intended to acquaint advanced students with some of the more im portan t 
techniques used in the study of bacterial physiology. Emphasis will be placed 
on the use of radioisotopes; growth, structure, and function of cells.
595. M OLECULAR IMMUNOLOGY
Spring term. Credit two hours. Prerequisite: an in troductory course in 
biochemistry and permission of the instructor. Assistant Professor Slobin.
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A study of the im m une response with particu lar emphasis on the structure 
and evolution of im m unoglobulins, the nature of antigen-antibody in te r­
actions and the m olecular biology of antibody biosynthesis.
691. GRADUATE SEMINAR IN M ICROBIOLOGY 
Fall and spring terms. C redit one hour per term. Staff.
R equired of all graduate students m ajoring in microbiology.
699. MICROBIOLOGY SEMINAR
Fall and spring terms. W ithout credit. Staff.
R equired of graduate students m ajoring in microbiology and open to all 
who are interested.
AGRONOMY 506. ADVANCED SOIL M ICROBIOLOGY 
VETERINARY MEDICINE 941. SEROLOGY 
VETERINARY M EDICINE 944. IM M UNOCHEM ISTRY 
VETERINARY M EDICINE 945. ANIMAL VIROLOGY
NEUROBIOLOGY AND BEHAVIOR
(See also the listing under Medical Sciences, page 104 of this Announcement.)
Faculty: H arrison W. Ambrose, Jeffrey Camhi, W illiam  C. Dilger, Thom as 
Eisner, Stephen T . Emlen, Edgar L. Gasteiger, Perry W. G ilbert, Bruce P. 
H alpern, W illiam  T . Keeton, R ichard D. O 'Brien, Frank Rosenblatt, Miriam 
M. Salpeter, M artin  E. Seligman, Fred Stollnitz, Daniel N. T apper, Ari van 
Tienhoven.
Field Representative: Daniel N. T apper, 147 R adiation Biology Field 
Laboratory.
M AJOR AND M INO R SUBJECTS
Neurobiology (including neurophysiology, neurochemistry, sensory physi­
ology, neuroanatom y, theory of bra in  functions)
Behavioral Biology (including ethology)
Applicants m ust present scores on the G raduate Record Exam ination 
ap titude test and one of the advanced sciences tests.
LANGUAGE REQ UIREM ENTS: For the Ph.D. degree, two languages 
at ordinary proficiency or one at h igher proficiency.
EXAM INATION REQ UIREM EN TS. T he Field of Neurobiology and Be­
havior requires each student to attend an orientation m eeting with his 
Special Committee. T his m eeting is held during  the first semester of study 
and gives the student and his Comm ittee an opportun ity  to discuss and plan 
a course and research program . T he Admission to Candidacy and Final Thesis 
Exam inations required  by the G raduate School are held at a later date.
T he Field also appoints a fourth  m em ber to each student's Special 
Committee.
T he Field requires each student to acquire teaching experience during  his 
graduate train ing  at Cornell.
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Research Areas
Members of the faculty in the Field of Neurobiology and Behavior will be 
especially interested in directing research in the following areas, although 
research will not be lim ited to these areas:
H . W . Ambrose: ecological aspects of anim al behavior, social and orientation  
behavior.
J. Camhi: neurophysiological aspects of behavior, insect orientation.
W. C. Dilger: com parative aspects of vertebrate behavior.
T . Eisner: biocom m unication, insect behavior and physiology.
S. T . Emlen: ecological aspects of vertebrate behavior, mechanisms of o rien­
tation  and navigation.
E. Gasteiger: electrical activity of the nervous system, system analysis.
P. G ilbert: biology of the elasm obranch fishes, functional vertebrate anatomy.
B. H alpern: sensory psychobiology, taste mechanisms.
W. T . Keeton: orientation  behavior, evolution of behavior.
R. D. O ’Brien: neuropharm acology, neurochem istry.
F. Rosenblatt: neural networks, physiology of memory.
M. Salpeter: electron microscopy, functional u ltrastructu re  of the nervous 
system.
M. E. Selrgman: anim al learning.
F. Stollnitz: discrim ination learning in primates.
D. N. T apper: sensory physiology, receptor and central integration processes. 
A. van Tienhoven: ncuroendocrinology.
Courses
All courses carry Biological Sciences num bers unless otherwise indicated.
421. COM PARATIVE V ER TEBRA TE ETHOLOGY
Fall term. Credit three hours. Prerequisites: Biological Sciences 101-102 or 
103-104 and permission of the instructor. Mr. Dilger.
A survey of the m ethods and principles of vertebrate ethology for students 
specializing in this field or for those in o ther branches of zoology wishing 
to broaden their knowledge of anim al behavior. Emphasis is placed on the 
causation, function, biological significance, and evolution of species-typical 
behavior. T he laboratories are designed to give firsthand knowledge of the 
m aterial covered in lectures.
PSYCHOLOGY 323. PHYSIOLOGICAL PSYCHOLOGY 
PSYCHOLOGY 326. COM PARATIVE PSYCHOLOGY 
PSYCHOLOGY 465. M ATH EM ATICAL BEHAVIOR TH EO RY  
520. COM PARATIVE NEUROLOGY
Spring term. Credit four hours. Prerequisite: permission of the instructor.
A com parative study of the vertebrate nervous system w ith emphasis upon 
the prim ate. Studies include dissections of the brain  and the identification of 
nuclei and tracts in sections of the brain  and spinal cord. Functional 
aspects of anatom ical relations are stressed.
521-522. BRAIN MECHANISMS AND MODELS
T hroughou t the year. C redit four hours a term . Prerequisites: calculus, in tro ­
ductory biology or psychology, and consent of the instructor. A cquaintance 
w ith m odern algebra and probability  theory is desirable. Mr. Rosenblatt.
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Fall term: review of fundam entals of neurophysiology; psychological and 
physiological criteria for brain models; com puters and digital autom ata in 
relation to bra in  mechanisms; review of representative models; theory of 
elem entary perceptrons. Spring term : theory of m ulti-layer and cross-coupled 
perceptrons; recognition of tem poral patterns; problem s of figure organiza­
tion, cognitive sets, sequential programs, and o ther problem s of advanced 
models; contem porary theories of memory.
320. NEUROBIOLOGY AND BEHAVIOR
Spring term . Credit three hours. Prerequisites: 101-102 or 103-104. Mr. Eisner 
(in charge), Messrs. G ilbert, O ’Brien, Dilger, H alpern, Rosenblatt, and Emlen.
Evolution of behavior, cueing of behavior, social and nonsocial behavior, 
neuroanatom y, neurophysiology, neurochem istry, neural networks, memory.
427. SENSORY FU N CTIO N  (PSYCHOLOGY 427)
Fall term . Credit three hours. Prerequisite: 320 or equivalent. Mr. H alpern 
and Mr. T apper.
Sensory receptors and the central nervous system transform ation of afferent 
activity will be considered in relation to hum an and anim al psychophysical 
data and to the adaptive significance of behavior. T he receptor will be
exam ined in terms of anatomy, biochemistry, biophysics of transduction,
and the central nervous system control of peripheral input. Inform ation 
and signal detection theories will be applied.
428. SENSORY FU N CTIO N , LABORATORY
Fall term . Credit two hours. Prerequisite: 427. E nrollm ent lim ited to fifteen 
students. Messrs. H alpern and T apper.
Experim ents on the principles of receptor function and afferent neural 
activity.
523. ECOLOGICAL ASPECTS OF ANIMAL BEHAVIOR
Fall term. Credit three hours. Prerequisites: 320 and 361 or equivalent, or
permission of the instructor. Messrs. Emlen and Ambrose.
A discussion of the interrelationships of anim al behavior and ecology, 
w ith emphasis placed upon the following topics: behavior adaptations to 
the environm ent; ecological significance of diverse social systems; spatial 
relationships (habitat selection, homing, orientation, and navigation); role 
of social behavior in population regulation; evolution of altruistic behavior.
524. BEHAVIORAL NEUROPHYSIOLOGY
Spring term . Credit three hours. Prerequisite: 320 or equivalent. Mr. Camhi.
A study of the relationship between anim al behavior and the activity 
of individual nerve cells, considered empirically. Review of electrical properties 
of excitable tissue. Predictions from the study of anim al behavior. Sensory 
coding of environm ental energies. Principles of integration. Integration of 
sensory im puts. N eural control of muscle contraction. Correlating nerve 
activity and behavior, problems and prospects. Examples will be chosen from 
throughout the anim al kingdom, with slight preference for invertebrate phyla.
524A. BEHAVIORAL NEUROPHYSIOLOGY LABORATORY
Spring term . Credit two hours. Course 524 m ust be taken concurrently.
Enrollm ent lim ited to fifteen students. Mr. Camhi.
Experim ents in neurophysiology, often related to specific behavior patterns.
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620. SEMINAR IN NEUROBIOLOGY AND BEHAVIOR
E ither term . Credit one hour. Intended prim arily  for senior undergraduates.
Staff.
622. SEMINAR IN ECOLOGICAL ANIMAL BEHAVIOR 
Spring term. Credit one hour. Open to qualified students who have taken 
courses in  anim al behavior and anim al ecology and have secured the perm is­
sion of the instructor. Mr. Ambrose.
N U T R IT IO N
Faculty: R ichard H. Barnes, A ndre Bensadoun, Cyril L. Comar, Carl E. 
Coppock, M arjorie Devine, Elizabeth A. Donald, J. M urray Elliot, Jam es 
L. Gaylor, L. Ross Hackler, H arold F. H intz, Douglas E. Hogue, L ennart 
Krook, Frederick W. Lengem ann, John  K. Loosli, Leo Lutwak, Donald B. 
McCormick, W illiam  G. M errill, Mary A. M orrison, M alden C. Nesheim, 
K atherine J. Newman, W ilson G. Pond, J . T hom as Reid, Jerry  M. Rivers, 
D aphne Roe, M ilton L. Scott, Ben E. Sheffy, Sedgwick E. Sm ith, Jean T . 
Snook, H ugh F. Travis, Darrell R. Van Cantpen, P. J . Van Soest, W illard J. 
Visek, R ichard G. W arner, R obert H. W asserman, Lemuel D. W right, 
C harlotte M. Young, R obert J . Young.
Field Representative: Wilson G. Pond, 252 M orrison H all.
M AJOR AND M INOR SUBJECT 
N utrition
ADMISSION REQ UIREM EN TS. Candidates for admission to this Field must 
m eet the general requirem ents for admission to the G raduate School. In 
addition, they should be well prepared in the basic sciences.
For graduate study w ith n u tritio n  as the m ajor subject, p reparation  is 
highly desirable in analytical and organic chemistry, general biology or 
zoology, genetics, m athem atics, physics, physiology, and a foreign language. 
Some deficiencies in background p reparation  can be m ade up  after admission, 
bu t this usually prolongs the tim e necessary to complete degree requirem ents.
LANGUAGE REQ UIREM EN TS. T here  is no language requirem ent specified 
for the M aster’s degree. T here is no language requ irem ent imposed by the 
Field for candidates for the degree of Ph.D.; the requirem ents for the 
individual student for study in a foreign language are determ ined by his 
Special Committee.
EXAM INATIONS. T he Special Com m ittee conducts all exam inations. For 
the M aster’s degree, the student m ust present an acceptable thesis and  be 
exam ined in one m ajor and one m inor subject at the end of his course of 
study. For the Ph.D. degree two m inor subjects are required. T he Field 
requires a qualifying exam ination in addition  to the two exam inations 
required  by the G raduate School (see p. 12).
AIMS AND OPERATIONS OF FIELD OF N U T R IT IO N . T h e  organization 
of the Field coordinates the programs in n u tritio n  in the several separate 
colleges and units of the University including the Colleges of A griculture, 
H om e Economics, V eterinary Medicine and G raduate School of N utrition . 
Strong programs in anim al n u trition , nu tritional biochem istry and in hum an 
and clinical nu trition , including in ternational nu trition , are m aintained w ithin
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this framework. A professional degree of M aster of N u tritional Science is 
adm inistered by the G raduate School of N utrition . Students interested in this 
program should consult the Announcement of the Graduate School of N u ­
trition and should direct their correspondence to the secretary of the G raduate 
School of N utrition , Savage Hall.
RESEARCH AND STUDY O PPO R T U N IT IE S. In p reparation  for an ad ­
vanced degree, candidates, according to their special interests, may acquire 
train ing  in biochemistry, food technology, histology, nu trition , pathology, 
physiology, and o ther areas of science and technology. Candidates for the 
Ph.D degree may be expected to study a foreign language if they have not 
offered adequate foreign language train ing  upon admission. Students are 
generally advised to select either biochem istry or physiology as a m inor for 
the M aster’s degree and both of these subjects as m inors for the doctorate. 
However, o ther m inor subject m atter areas may be selected, depending upon 
the s tuden t’s interest.
A wide la titude is allowed in the selection of the research problem  for 
the degree. Studies can be of a fundam ental or applied nature and with 
application to anim al or hum an nutrition , including in ternational nu trition .
W ithin  the broad Field of N utrition , faculty interests encompass a wide 
range of research specializations. These include the following specific cate­
gories: proteins and amino acids, fats, energy metabolism , vitamins, minerals, 
digestion, absorption, n u trien t transport, nu tritional pathology, endocrine- 
n u trition  interrelationships, and n u trition  education.
Each of these special subjects can be studied w ith a variety of anim al species. 
Clinical and hum an n u tritio n  studies: Professors Barnes, Devine, Donald, 
Lutwak, M orrison, Newman, Rovers, Roe, Snook, Visek, C. M. Young. 
N onrum inant n u trition  studies with dogs, horses, laboratory animals, m ink, 
poultry, swine: Professors Barnes, Bensadoun, Comar, Devine, Donald, 
Elliot, Gaylor, Hackler, H intz, Hogue, Krook, Lengemann, Loosli, Nesheim, 
Pond, Reid, Rivers, Scott, Sheffy, Sm ith, Travis, Van Campen, Visek, W arner, 
W asserman, W right, R. J. Young.
R um inant n u trition  studies w ith beef cattle, dairy cattle, sheep: Professors 
Coppock, Elliot, Hogue, Krook, Lengem ann, Loosli, M errill, Reid, Smith, 
Van Soest, W arner.
Courses
Consult individual Field listings in this Announcement for those courses 
offered outside the Field of N utrition .
ANIMAL SCIENCE 410. PRINCIPLES OF ANIMAL N U T R IT IO N
ANIMAL SCIENCE 510. SPECIAL TOPICS IN  ANIMAL N U T R IT IO N
ANIMAL SCIENCE 511. LABORATORY W ORK IN ANIMAL N U T R IT IO N
ANIMAL AND POULTRY SCIENCE 619. SEMINAR IN ANIMAL 
N U T R IT IO N
Fall term . Credit one hour. Open to graduate students w ith their m ajor Field 
of study in N utrition . Registration by permission. N utrition  staff.
A critical review of the litera tu re  and o ther topics of special interest to 
graduate students in anim al nu trition .
FOOD AND N U T R IT IO N  441. N U T R IT IO N  AND DISEASE
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FOOD AND N U T R IT IO N  442. ADVANCED HUM AN N U T R IT IO N
FOOD AND N U T R IT IO N  512. N U T R IT IO N  AND G R O W TH
FOOD AND N U T R IT IO N  514. READINGS IN N U T R IT IO N
FOOD AND N U T R IT IO N  524. RESEARCH M ETHODS IN HUMAN 
M ETABOLIC STUDIES
FOOD AND N U T R IT IO N  602. SEMINAR IN N U T R IT IO N
GRADUATE SCHOOL OF N U T R IT IO N  100. PROBLEMS AND 
PROGRAMS IN IN T E R N A T IO N A L  N U T R IT IO N  
Fall term . Credit four hours. Registration by permission.
T o  acquaint students with the p lanning of effective program s and policies 
in the areas of nu tritional and food science w ith the purpose of im proving 
n u tritio n  conditions in developing countries and with p roper emphasis on the 
role of agriculture and public health. Among topics considered are typical 
foods and diets in different parts of the world, assessment of food and n u tr i­
tion conditions, protein-rich and o ther protective foods, food processing and 
preservation in developing countries, food standards, and food control.
GRADUATE SCHOOL OF N U T R IT IO N  292. N U T R IT IO N  SEMINAR 
Spring term . Credit one hour. Professor R. H. Barnes and faculty.
PO U LTRY  SCIENCE 511. SPECIAL TOPICS IN N U T R IT IO N
ADVANCED N U T R IT IO N  SERIES
A series of n u tritio n  courses offered jointly by the D epartm ent of Food and 
N utrition , College of Home Economics; D epartm ent of Anim al Science, College 
of Agriculture; D epartm ent of Poultry Science, College of Agriculture; and 
the G raduate School of N utrition . Prerequisites: courses in n u trition , physi­
ology and biochemistry to include interm ediary metabolism.
T h e  subjects covered include the biochemical and physiological bases of 
digestion, absorption, transport, and metabolism of nutrients; species differ­
ences where applicable; historical as well as curren t concepts of nu trition .
FOOD AND N U T R IT IO N  501. PROTEIN S AND AM INO ACIDS 
Fall term. Credit two hours. Associate Professor M. A. M orrison.
PO U LTRY  SCIENCE 502. LIPIDS AND CARBOHYDRATES 
Fall term . C redit two hours. Associate Professor Bensadoun.
ANIMAL SCIENCE 503. N U T R IT IO N A L  ENERGETICS 
Spring term . C redit two hours. Professor J . T . Reid.
POULTRY SCIENCE 504. MINERALS AND VITAM INS 
Spring term . Credit two hours. Professor M. L. Scott.
PHARMACOLOGY
(See pp. 51, 102, an d  104.)
PHYSIOLOGY 113
(See also the listing under Medical Sciences, page 104 of this Announcement.)
Faculty: A ndre Bensadoun, John  Bentinck-Smith, Em m ett N. Bergman, R obert 
W. Bratton, Alison P. Casarett, R. K. Clayton, Cyril L. Comar, Alan Dobson, 
Thom as Eisner, R obert H, Foote, Edgar L. Gasteiger, Perry W, G ilbert, Bruce 
H alpern, W illiam  Hansel, J. W. Hudson, F. A. Kallfelz, R. M. Kenney, 
Frederick W. Lengemann, Samuel L. Leonard, Leo Lutwak, W illiam  N. 
M cFarland, R obert S. Morison, Louis L. Nangeroni, R ichard D. O 'Brien, 
Robert L. Patton, Frank Rosenblatt, M iriam M. Salpeter, Glen H. Schmidt, 
Alvin F. Sellers, Charles E. Stevens, Daniel N. T apper, Ari van Tienhoven, 
W illard J. Visek, R obert H. W asserman, W illiam  A. W im satt, John  F. W ootton, 
Donald B. Zilversmit.
Field Representative: C. E. Stevens, D-132, V eterinary College 
M AJOR AND M INOR SUBJECTS
Cellular Physiology Physical Biology
Comparative Physiology V ertebrate Physiology
See also listing under special interests of the faculty for m ajor area subjects. 
Minors may be selected from such areas as biochemistry, biometry, chemistry, 
ecology, electrical engineering, genetics, histology, microbiology, nu trition , 
pathology, physics, and psychology.
All applicants, where possible, should subm it the results of the G raduate 
Record Exam ination (A ptitude and Advanced Biology Tests). Students p re­
paring for work in the Field of Physiology are urged to obtain a good 
knowledge of biology, chemistry, biochemistry, and physics. Calculus, statistics, 
and genetics are also advisable.
T here is no foreign language requirem ent for the M aster’s degree. For the 
Ph.D. degree, the Field requires a single language o ther than English, chosen 
by the Special Com mittee in the area of study of the student. T he proficiency 
of the candidate in this language m ust meet the m inim al level prescribed 
by the Language Exam ination Board. T his requirem ent m ust be fulfilled by 
the time the student takes his Admission to Candidacy Exam ination. T he 
Special Com m ittee may, in certain instances, require a second language or a 
higher level of proficiency for a single language.
In  addition to the exam inations specified by the G raduate School, the Field 
requires th a t doctoral candidates pass a qualifying exam ination. T his should 
be taken before two residence units have been earned. T he Field requires of 
each m ajor, at least one semester of teaching except in instances where the 
Special Com mittee deems it inadvisable or inappropriate.
A doctoral candidate in Physiology m ust have two m inor subjects w ith a 
representative from each on his committee. At least one of the m inor 
com mitteem en m ust not be a m em ber of the Field of Physiology. An add i­
tional voting m em ber will be appointed to the candidate’s committee by the 
Field of Physiology.
PHYSIOLOGY
Special Interests of the Faculty
Behavioral physiology: Professors Eisner and Gilbert.
Cardiovascular physiology: Professors Bergman, Dobson, and Sellers. 
Com parative neurology and neuropharm acology: Professor O ’Brien.
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Comparative physiology: Professor M cFarland.
Endocrinology: Professors Hansel, Leonard, and van Tienhoven. 
Environm ental physiology: Professor Hudson.
Enzymology: Professor W ootton.
Gastrointestinal physiology: Professors Bensadoun, Dobson, Sellers, Stevens, 
Visek, and Wasserman.
Histology, cytology, and electron microscopy: Professors Salpeter and W im satt. 
Insect physiology: Professors Eisner and Patton.
L ipid transport and metabolism: Professors Bensadoun and Zilversmit. 
Metabolism: Professors Bergman, Lengem ann, Lutwak, and Visek. 
Neurophysiology: Professors Gasteiger, G ilbert, Rosenblatt, and  T apper. 
Pathological physiology: Professor Bentinck-Smith.
Photobiology: Professor Clayton.
Physiology of lactation: Professor Schmidt.
Psychology: Professor H alpern.
R adiation biology and physical biology: Professors Casarett, Comar, Kallfelz, 
Lengem ann, and Wasserman.
Reproduction: Professors Bratton, Casarett, Foote, G ilbert, Hansel, Kenney, 
Leonard, van T ienhoven, and W im satt.
R um inan t physiology: Professors Bergman, Dobson, Sellers, and Stevens. 
V ertebrate physiology: Professors G ilbert, Nangeroni, Sellers, and W im satt.
A prospective student is urged to correspond w ith the professor in the 
above list whose interests are nearest his own.
Courses
BIOLOGICAL SCIENCES 414. MAMMALIAN PHYSIOLOGY 
Spring term . Credit six hours. Registration by permission. Prerequisite: a 
year of biological science. Courses in biochemistry, histology, and gross an a t­
omy desirable. Lectures, M W  F 8. M orrison 167. Discussion, S 10:10. Labo­
ratory, M W  1:25. M orrison 174. Professors Visek (in charge), Bensadoun, 
Gasteiger, and Hansel.
A general course in m am m alian physiology including circulation, resp ira­
tion, digestion, metabolism , renal function, endocrinology, and the nervous 
system.
BIOLOGICAL SCIENCES 513. EX PER IM EN TA L ENDOCRINOLOGY 
(Consult the course listing in this Announcement for the Field of Zoology.)
BIOLOGICAL SCIENCES 516. SPECIAL TOPICS IN 
COM PARATIVE PHYSIOLOGY
(Consult the course listing in  this Announcement for the Field of Ecology and 
Evolutionary Biology.)
BIOLOGICAL SCIENCES 520. COM PARATIVE NEUROLOGY 
(Consult the course listing in this Announcement for the Field of Neurobiology 
and Behavior.)
BIOLOGICAL SCIENCES 521-522. BRAIN MECHANISMS AND MODELS 
(Consult the course listing in this Announcement for the Field of Neurobiology 
and  Behavior.)
BIOLOGICAL SCIENCES 427. SENSORY FU N CTIO N
Fall term . Credit three hours. Prerequisite: Biological Sciences 320 or the 
equivalent. Lectures, T  T h  10:10. Associate Professors H alpern  and T apper.
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Sensory receptors and the central nervous system transform ation of 
afferent activity will be considered in relation to hum an and anim al 
psychophysical data and to the adaptive significance of behavior. T he 
receptors will be exam ined in term s of anatomy, biochemistry, biophysics of 
transduction, and the central nervous system control of peripheral input. 
Inform ation and signal detection theories will be applied.
[BIOLOGICAL SCIENCES 547. GENERAL PHOTOBIOLOGY]
(Consult the course listing in this Announcement for the Field of Botany.)
ANIMAL SCIENCE 427. FUNDAMENTALS OF ENDOCRINOLOGY
ANIMAL SCIENCE 451. PHYSIOLOGY AND BIOCHEM ISTRY OF 
LACTATION
POULTRY SCIENCE 425. COM PARATIVE PHYSIOLOGY OF 
REPR O D U C TIO N  OF VERTEBRATES
VETERINARY M EDICINE 914. EXPERIM EN TA L PHYSIOLOGY FOR 
GRADUATE STUDENTS
VETERINARY MEDICINE 915. M ETHODS IN PHYSIOLOGICAL 
RESEARCH
VETERINARY M EDICINE 920. ELEM ENTS OF PHYSICAL BIOLOGY
VETERINARY M EDICINE 921. RADIOISOTOPES IN BIOLOGICAL 
RESEARCH
VETERINARY M EDICINE 922. BIOLOGICAL EFFECTS OF RA DIA TION
VETERINARY M EDICINE 923. BIOLOGICAL MEMBRANES AND 
N U T R IE N T  TRANSFER
VETERINARY M EDICINE 924. FU N CTIO N A L ORGANIZATION OF 
T H E  NERVOUS SYSTEM
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Faculty: Ronald E. Anderson, Loy V. Crowder, Thom as E. Devine, H erbert L. 
Everett, W alter T . Federer, Clarence O. Grogan, Neal F. Jensen, Carl C. Lowe, 
H enry M. M unger, Royse P. M urphy, W illiam  D. Pardee, Robert L. Plaisted, 
Douglas S. Robson, J. Neil Rutger, R obert R. Seaney, Shayle R. Searle, 
Adrian M. Srb, H arry T . Stinson, N. Scott U rquhart, Bruce Wallace, Donald H. 
Wallace.
At Geneva: Donald W. Barton, John  Einset, R obert C. Lamb, Gerald A. Marx, 
Donald K. Ourecky, R ichard W. Robinson, George L. Slate, Roger D. Way.
Field Representative: Neal F. Jensen, 420 Bradfield H all
M AJOR AND M INO R SUBJECTS
Plant Breeding
Biometry
T he language requirem ent for each student will be determ ined by the Field 
following a recom m endation from the Chairm an of the studen t’s Special
Committee. T his may range from no foreign language train ing  to fluency 
in one or more languages. All students m ust pass an English proficiency 
exam ination as specified by the Field.
Exam inations required by the G raduate School are described on p. 12 
of this Announcement.
Students interested in crop im provem ent through breeding, the genetics 
of h igher plants, population  dynamics, or quan titative inheritance studies 
with h igher plants may choose p lan t breeding or p lan t genetics as a m ajor. 
Problems for research may involve studies of breeding methods, the ap p li­
cation of genetic principles to breeding, and the correlation of knowledge 
from o ther areas such as biochemistry and statistics in attacks on problem s 
affecting yield, quality, adaptability , and disease-insect resistance. T h e  De­
partm ent now has active research projects with most of the im portan t field 
and vegetable crops of New York, and certain m aterials from these projects 
are available for graduate students' problems. P lant genetics as a m ajor subject 
generally involves research problems more specifically aim ed towards the 
analysis of hereditary and evolutionary phenom ena; almost any suitable b io­
logical m aterials can be used.
Students w ith m athem atical interests in the developm ent and application 
of statistical models in biology may elect a biom etry m ajor. Research problem s 
may be purely theoretical studies, com puter sim ulation studies, novel statistical 
analyses of real data, or may involve a com bination of these approaches to 
various topics, e.g., such as estim ation and sam pling, the design and analysis 
of experim ents, statistical genetics, quan titative ecology, o r epidemiology. 
T h e  departm ent now has active research projects in these and o ther areas 
of statistics and biomathematics.
It is advisable th a t the student entering  upon graduate work in this Field 
be well grounded in the fundam entals of the n a tu ral sciences. He should have 
had  courses in advanced chemistry, biology, calculus, and physics. Students 
in tending to specialize in biological statistics will find it to their advantage 
to have additional train ing  in m athematics.
Students m ajoring in p lan t breeding or p lan t genetics will find it necessary 
to rem ain in Ithaca du ring  the sum m er or to make satisfactory arrangem ents 
elsewhere for growing and studying the m aterial used in connection with their 
research problems. Special provisions are available for students interested in 
in ternational agriculture who would like to do their thesis research in L atin  
America.
Research Areas
Members of the staff will be especially interested in directing research in 
the areas listed, although research will not be lim ited to those areas.
Staff listed under p lan t breeding direct thesis research on the genetics of 
the crop plants with which they are prim arily  concerned. Staff listed under 
biom etry direct theses on various aspects of statistical and m athem atical 
genetics.
Biometry: W. T . Federer, statistics and experim ental design; D. S. Robson, 
statistics and biom etrical genetics; S. R. Searle, statistics and com puting; 
N. S. U rquhart, statistics and m ultivariate analysis.
P lan t breeding: R. E. Anderson, sugarbeets; C. C. Lowe, R. P. M urphy, and 
T . E. Devine, forage crops; W . D. Pardee, extension and pure seed programs;
C. O. Grogan, corn; N. F. Jensen, small grains; H. M. M unger and D. H. 
Wallace, vegetable crops; R. L. Plaisted, potatoes; L. V. Crowder, in ternational 
agriculture; J. N. R utger, extension and dry beans.
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Prospective students will find it to their advantage to correspond w ith the 
staff members whose interests are most closely related to their own some 
m onths in advance of the tim e they wish to apply, since only a lim ited 
num ber of students can be accommodated.
Courses
PLANT BREEDING
503. M ETHODS OF PLANT BREEDING I
Fall term . Credit th ree hours. Prerequisites: Biological Sciences 101-102 or 
103-104, and 281, and a course in at least one of the following: field crops, 
vegetable crops, floriculture, or pomology. Professor M urphy.
A study of the principles and practices of p lan t breeding. Lectures, sup­
plem ented by periods in the greenhouse and experim ental fields.
505. PLA NT BEEEDING—APPLIED METHODS AND TECHN IQ U ES 
Spring term . Credit two hours. Prerequisites: same as for 503, or consent of 
the instructor. Associate Professor Crowder.
Designed to acquaint students with the field, greenhouse, and laboratory 
techniques used in p lan t breeding research. W ill include experience in the 
p lanning and conduct of field experim ents and also acquaintance with 
useful methods from related fields of agricultural research.
506. CROP IM PROVEM ENT: A W ORLD-W IDE REVIEW
Spring term . Credit two hours. Given in even-num bered years. Prerequisites: 
same as for 503 or consent of the instructors. Professors Crowder and M ac­
Donald.
Discussion of p lan t breeding principles and procedures th a t have been 
evolved and applied in breeding certain groups of crops based on mode of 
pollination and the p redom inant type of gene action, especially as related to 
situations found in different parts of the world. Particu lar atten tion  will be 
given to alternate approaches in breeding and crop im provem ent programs 
in developing countries and to cropping systems and agronomic practices 
which influence crop productivity. Specific reference m aterials and examples 
will be draw n from current activities in tropical agricultural regions. Student 
participation  is expected.
512. EXPERIM EN TA L M ETHODS
Spring term. Credit tw'o hours. Prerequisite: 511 or consent of the instructor. 
Professor Lowe.
Use of statistical m ethods and application of experim ental designs and 
plot techniques to problems in p lan t breeding and related agricultural 
research.
515. M ETHODS OF PLA NT BREEDING II
Spring term. Credit two hours. Prerequisites: 511 or 503 or their equivalent. 
Professor Plaisted.
An introduction to quantitative genetics and its application to the u n d er­
standing of various p lan t breeding and selection procedures.
519. STATISTICAL GENETICS
Spring term . Credit three hours. Prerequisites: 514 and M athematics 371. 
Professor Robson.
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An in troduction  and application of the theory of M arkov chains to m ating 
systems including selfing, sibbing, backcrossing, and random  m ating w ith a 
discussion of genetic variance com ponent analysis, and M onte Carlo sim ulation 
of such systems on high-speed computers.
DEPARTM ENTAL SEMINAR AND RESEARCH  
622. SEMINAR
Fall and spring terms. W ithout credit. M embers of the departm ental staff.
Seminars of specific interest to the areas of p lan t genetics, p lan t breeding, 
and biometrics meet separately each week.
STATISTICS AND BIOMETRY
407. CO M PU TER TECHN IQ U ES FOR STATISTICS AND BIOLOGY
Fall term . Credit two hours. Prerequisite: an in troductory course in statistics, 
which may be taken concurrently. Associate Professor Searle.
Introduction  to uses of com puters in statistics: calculation of elem entary 
statistical analyses, techniques of sam pling and sim ulation, and availability 
of library programs. CUPL, the Cornell University Program m ing Language, 
will be taught and used for problem  solving; use may also be m ade of some 
library  programs.
408. STA TISTICA L ANALYSIS I
Fall term . Credit three hours. Prerequisites: M athematics 112 and a statistical 
m ethods course, or equivalent. Professor to be appointed.
M ethods of statistical analysis are developed for data classified into one- 
and two-way arrays. M athem atical derivations are given for exact, small sample 
procedures and approxim ate, large sample procedures. T h e  m ethods covered 
include chi-square analysis, rank analysis, simple analyses of variance, m ultiple 
comparisons and confidence intervals. Concepts and techniques from p ro b a­
bility theory including conditional probability , m oments and m om ent gen­
erating  functions are introduced as needed.
409. STA TISTICA L ANALYSIS II
Spring term . Credit three hours. Prerequisite: Course 408. Professor to be 
appointed.
M ethods developed in Course 408 are extended for the analysis of data 
arrayed in a m ulti-way classification w ith both qualitative and quantitative 
classification variables. These m ethods include the analysis of variance and 
covariance, m ultiple linear regression and nonlinear estim ation procedures.
411. STOCHASTIC MODELS IN BIOLOGY
Spring term . Credit three hours. Offered in a lternate years. Prerequisite: 410. 
Professor to be appointed.
An in troduction  to stochastic processes in biology. T h e  necessary m athe­
matics and statistics will be introduced as needed. R ecurren t events, random  
walk models, M arkovian processes, birth-and-death  processes, epidem ic proc­
esses, com petition and predation, diffusion processes, and o ther models 
currently  used in biological theory will be discussed and applied. Special 
emphasis will be given the various processes applied to genetics.
412. D ETERM IN ISTIC  MODELS IN BIOLOGY
Spring term . Credit three hours. Given in alternate years. Prerequisite: 410. 
Professor to be appointed.
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An in troduction  to determ inistic m athem atical models in biology. T he 
application will be from the biological viewpoint. T he necessary m athe­
matics, will be introduced as needed. Finite differences, differential equations, 
logistics, growth and decay, and o ther determ inistic models corresponding to 
those introduced in 411 will be discussed.
417. M A TR IX  ALGEBRA IN BIOLOGY AND STATISTICS
Fall term. Credit three hours. Prerequisite: the equivalent of one year of
college algebra. Associate Professor Searle.
Elements of m atrix  algebra with applications in biology and statistics. 
A rithm etic procedures and o ther m atrix  operations; rank and linear inde­
pendence, la ten t roots and vectors, solving linear equations, generalized 
inverses, direct sums and products; use of matrices in regression analysis and 
linear statistical models.
510. STATISTICAL M ETHODS I
Fall term . Credit four hours. Assistant Professor U rquhart.
T he d istributions of statistics encountered in biological and o ther fields 
are considered from the point of view of elem entary probability  notions and 
by sam pling from known populations. T he results, with principles of experi­
m entation, are applied to the conduct of experim ents and in terp reta tion  of 
results. Topics include point and interval estim ation, tests of hypotheses and of 
significance, the treatm ent of discrete data, methods involving rank sum 
procedures, the consideration of norm al populations, and the one-way analysis 
of variance and simple linear regression. Emphasis is placed on basic statistical 
principles, criteria for selection of statistical techniques and the application 
of these techniques to a wide variety of biological situations.
511. STA TISTICA L M ETHODS II
Spring term . Credit four hours. Prerequisite: Course 510 or the equivalent. 
Assistant Professor U rquhart.
T he work of Course 510 is continued. Topics include m ultiple and curvi­
linear regression, and complex analyses of variance and covariance. T he 
analysis of variance discussion considers treatm ent designs; single degree of 
freedom contrasts; the sim pler experim ental designs; sam pling errors; fixed, 
m ixed and random  models; and the effect of disproportionate num bers. W hen 
appropriate, the com puter is considered as the reasonable way to have calcu­
lations done.
513. DESIGN OF EXPERIM EN TS I
Fall term . Credit four hours. Prerequisites: 409 and 511 or the equivalent.
Professor Federer.
Principles and techniques of experim entation, theoretical concepts, exten­
sions, and variations of the completely randomized, random ized com plete 
block, and la tin  square designs; the factorial experim ent and confounding, 
fractional replication including response surface designs, lattice designs, cross­
over designs, augm ented and o ther designs; covariance analyses, error rates,
tests and interval estim ation for ranked means, sam ple size, variance com ­
ponent analyses, and unequal num ber analyses; the place of orthogonality in 
design, and advanced statistical methodology under various fixed, m ixed, and 
random  models.
514. DESIGN OF EXPERIM EN TS II
Spring term. Credit four hours. Prerequisite: Course 513. Professor Federer. 
A continuation of the work in Course 513 w ith emphasis on the role of
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confounding in experim ental and treatm ent designs. Generalized forms of 
analyses and construction are presented followed by a discussion from selected 
topics on long-term experim ents, com bination of results from several experi­
m ents, sequential experim entation, variance com ponent analyses, estim ation 
procedures, linear hypotheses, heritability  studies, m ultivariate analyses, u n ­
equal num bers analyses, and related topics.
517. LINEAR MODELS
Spring term . Credit three hours. Prerequisites: 417, 511, and M athem atics 370 
or 371. Associate Professor Searle.
In troduction  to m ultinorm al variables and d istribu tion  of quadratic  forms; 
linear statistical models, estim able functions and testable hypotheses; and 
regression models, experim ental design models, variance com ponents models, 
and com binations thereof.
518. SPECIAL TOPICS IN  SEQUENTIAL SAMPLING, BIOASSAY, 
N ON PA RA M ETRIC STATISTICS, ETC.
Spring term . Credit three hours. Prerequisite: Course 511 or the equivalent. 
Professor Robson.
Topics include the principles and methodology of bioassay, discrim inant 
functions, sequential analysis, nonparam etric methods, m ark-recapture m eth ­
ods, and path  analysis.
499. SPECIAL PROBLEM  IN STATISTICS AND BIOM ETRY
Fall, spring, or summ er. C redit one or m ore hours by arrangem ent w ith
instructor. Prerequisite: permission to register. Biometry U nit stall.
BIOLOGICAL SCIENCES 480. PO PU LA TIO N  GENETICS
(Consult the course listing in this Announcem ent for the Field of Genetics.)
BIOLOGICAL SCIENCES 482. PHYSIOLOGICAL GENETICS
(Consult the course listing in this Announcement for the Field of Genetics.)
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Faculty: D urw ard F. Bateman, Carl W. Boothroyd, R obert S. Dickey, A. 
W atson Dimock, W arren T . Johnson, Edward D. Jones, George C. Kent, 
R ichard  P. Korf, James W. Lorbeer, W illiam  F. Mai, Roy L. M illar, Kenneth
G. Parker, Lester C. Peterson, W illiam  F. Rochow, A. Frank Ross, O tto  E. 
Schultz, Arden F. Sherf, W ayne A. Sinclair, H. David T hurston , R obert E. 
W ilkinson.
A t Geneva: Alvin J. B raun, W illard F. Crosier, R obert M. Gilmer, John  D. 
G ilpatrick, John  J. N atti, W illiam  T . Schroeder, Michael Szkolnik.
At Farm ingdale: M artin B. H arrison, Charles E. W illiamson.
At Riverhead: R obert C. Cetas.
Field Representative: D urw ard F. Batem an, 351 P lant Science Building.
M AJOR AND M INO R SUBJECTS
Plant Pathology
Mycology
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ADMISSION REQ UIREM EN TS. Admission to graduate study in p lan t 
pathology or mycology is based on satisfactory completion of a baccalaureate 
degree from an accredited college or university. Broad train ing  in the b io­
logical and physical sciences is essential; course work or experience in p lan t 
pathology is not required. Admission is based on quality  of undergraduate 
work and promise as a graduate student, ra ther than on num bers and types 
of courses completed. Applicants m ust present scores on the G raduate Record 
Exam ination A ptitude Test.
LANGUAGE REQUIREM ENTS. T here  is no general foreign language re ­
quirem ent for the M.S. and Ph.D. degrees; however, competence in one 
or more foreign languages may be required by the Chairm an of the Special 
Committee.
EXAM INATIONS. All students m ajoring in p lan t pathology or mycology 
are expected to take an oral, or oral and w ritten, qualifying exam ination 
w ithin the first twelve m onths after registration. T his exam ination, required 
by the Field, is designed to assist the student and his Com m ittee in charting 
the studen t’s program  of study. Candidates for the M.S. degree will be held 
responsible for a term inal thesis and subject m atter exam ination. Students in 
the Ph.D. degree program  m ust pass a comprehensive Admission to Candidacy 
Exam ination before admission to Ph.D. candidacy. T his exam ination is de­
signed to test the student on his knowledge of subject m atter pertinen t to the 
doctoral degree. It may be oral, or oral and w ritten, and will be adm inistered 
by the Special Committee. An oral Final Exam ination on the thesis is required  
for the Ph.D. degree.
Research and Study Opportunities
Excellent opportunities for graduate study and research are offered in  all 
phases of p lan t pathology and mycology. Students become fam iliar w ith 
the basic principles of disease as caused by the m ajor groups of p lan t 
pathogens (bacteria, fungi, nematodes, and viruses). Excellent equipm ent 
and facilities are available for research under the guidance of specialists in 
the departm ent. Summer field trips w ith staff members give students experience 
in diagnosing disease and in observing up-to-date control practices. Each 
student is given an opportun ity  to assist w ith teaching in the elem entary course 
in p lan t pathology and to become fam iliar w ith extension techniques.
Students electing p lan t pathology as a specialization may work w ith any 
of several staff members in crop-oriented research, e.g., diseases of forage, 
fru it, ornam entals, potatoes, vegetables, shade trees and shrubs, small grains, 
corn, and tu rf  grasses; or they may specialize in research programs in specific 
areas of p lan t pathology, e.g., bacteriology, epidemiology, nematology, 
physiology of disease, and virology. Students will also find a stim ulating 
program  of research and teaching in mycology. M ajor students may concen­
trate their research in cytology, genetics, morphology, physiology, or taxonomy.
W hen the m ajor is in either mycology or p lan t pathology, the faculty usually 
does not advise selection of a m inor in the o ther subject.
An outstanding mycological and p lan t pathological herbarium , unexcelled 
library facilities, excellent controlled-environm ent facilities, m odern equ ip ­
m ent, and cooperation with faculties of related fields enable students to follow 
broad research programs.
A num ber of fellowships and scholarships are available, and many assistant­
ships are awarded by the D epartm ent.
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F u rth er inform ation concerning the Field is given in a brochure Graduate
Study in Plant Pathology and Mycology at Cornell which may be obtained
by w riting the Field Representative.
T he m ajor interests of the staff mem bers are as follows:
D. F. Bateman: teaching and research, disease and pathogen physiology, root 
diseases.
C. W. Boothroyd: teaching, general p lan t pathology; research, corn diseases, 
soil-borne pathogens.
R. S. Dickey; teaching and research, phytopathogenic bacteria.
A. W. Dimock: research, diseases of florist and ornam ental crops, soil-borne 
pathogens, relation of environm ental factors to disease developm ent and 
disease control.
W. T . Johnson: extension, pests of trees and shrubs on hom e grounds, 4-H 
Club work.
E. D. Jones: extension and research, diseases of potatoes, potato  certification, 
foundation seed programs.
G. C. Kent: teaching, advanced p lan t pathology; research, diseases of cereal 
crops, pathological histology, epidemiology.
R. P. Korf: teaching, mycology; research, taxonomy, morphology, cytology, 
ecology, and physiology of fungi.
J . W. Lorbeer: teaching, mycology; research, diseases of vegetables, soil-borne 
pathogens, fungal genetics, epidemiology.
W. F. Mai: teaching, nematology; research, etiology and control of diseases 
caused by nem atodes, nem atode physiology and taxonomy.
R. L. M illar: teaching, general p lan t pathology; research, physiology of 
infection, diseases of field and forage crops.
K. G. Parker: extension, diseases of fruits; research, virus diseases of stone 
fruits, bacterial and nem atode diseases of tree fruits, fungicide application 
equipm ent.
L. C. Peterson: research, developm ent of disease-resistant potatoes, potato 
diseases, diseases caused by Phycomycetes.
W. F. Rochow: research, virus diseases of cereal crops, aph id  transm ission of 
p lan t viruses.
A. F. Ross: teaching, p lan t virology; research, viruses and virus diseases, in te r­
action of p lan t viruses.
O. E. Schulz: extension, diseases of potatoes, grain, and forage crops.
A. F. Sherf: extension, vegetable diseases.
W. A. Sinclair: teaching, extension and research, diseases of trees and shrubs.
H. D. T hurston : teaching and research, in ternational aspects of p lan t disease 
and disease control.
R. E. W ilkinson: research, diseases of vegetable crops, virus diseases, disease 
control.
Off-campus:
A. J. Braun: research, small fru it diseases; nematology, virology, fungicides.
R. C. Cetas: research, vegetable and potato diseases, fungicides, breeding for 
resistance.
W. F. Crosier: research, seed pathology, seed treatm ent chemicals.
R. M. Gilmer: research, deciduous fru it diseases, virology.
J. D. G ilpatrick: research, fungus diseases, fungicides.
M. B. H arrison: research, diseases caused by nematodes, tu rf  diseases, soil 
fum igation.
J. J. N atti: research, vegetable diseases, fungicides, breeding for resistance.
W. T . Schroeder: research, vegetable diseases, fungicides, breeding for 
resistance.
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M. Szkolnik: research, fru it diseases, fungicides, systemics.
C. E. W illiamson: research and extension, diseases of florist crops, nematology, 
soil fum igation.
Courses
301. ELEM ENTARY PLANT PATHOLOGY
For graduates who have had no formal course work in p lan t pathology. 
Every fall and alternate spring terms. C redit three hours. Prerequisites: 
Biological Sciences 101-102 or 103, or the equivalent. Lecture, T  T h  11:15. 
P lant Science 37. Laboratory, T  W  T h  or F 2-4:25. P lant Science 341. 
Conferences to be arranged. Professor Boothroyd.
An introductory course dealing with the nature, cause, and control of disease 
in plants. Representative diseases of cultivated crops are studied in the 
laboratory.
309. COM PARATIVE MORPHOLOGY OF FUNGI
For graduates who have had no formal course work in mycology. Fall term . 
C redit four hours. Prerequisites: a one-year sequence of botany or its equiva­
lent, and permission to register. Lecture, T  T h  9:05. P lant Science 336. 
Laboratory, T  T h  1:25-4:25. P lant Science 326. Professor Korf.
An introductory course in mycology. Emphasis is placed on morphology 
ra th er than on taxonomy.
403. PATHOLOGY OF TREES AND SHRUBS
Spring term. Credit three hours. Prerequisites: a course in in troductory p lan t 
pathology and permission to register. Lecture, W F 10:10. P lant Science 336. 
Laboratory, F 1:25-4:25. P lant Science 342. Associate Professor Sinclair.
For students who desire some specialized knowledge of diseases of trees and 
shrubs and their diagnosis and control.
501. ADVANCED PLA NT PATHOLOGY
Fall term. Credit four hours. Prerequisites: a course in in troductory p lan t 
pathology and permission to register. Lecture, T  T h  11:15. P lant Science 336. 
Laboratory, T  T h  or W F 2-4:25. P lant Science 342. Associate Professor Millar.
Designed to acquaint the student w ith the basic principles and techniques 
of the science of phytopathology and to provide an adequate foundation for 
successful prosecution of research in this area.
[502. PRINCIPLES OF PLA NT DISEASE CO NTRO L]
Spring term . Credit three hours. Offered in alternate years. Enrollm ent 
lim ited to twenty-four students. Prerequisites: P lant Pathology 501 or its 
equivalent, and permission to register. Lecture, T  11:15. P lant Science 336. 
Laboratory and discussion, T  T h  2-4:25. P lant Science 342. N ot offered in 
1969-70.
For graduate students who expect to teach or perform  research in educa­
tional institutions, experim ent stations, or agricultural chemical companies in 
connection with the development and use of p lan t disease control m aterials 
and methods. Emphasis is placed upon the philosophies underlying the four 
principles of p lan t disease control: exclusion, eradication, protection, and 
im m unization. A ttention is given to the existing body of knowledge upon 
which present disease control practices are based. Objectives are to help the 
student interested in p lan t protection equip  him self not only to apply
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existing methods and m aterials b u t to enable him  to im prove upon them  by 
developing new ideas, etc., especially in  situations where control of p lan t 
diseases requires new approaches.
505. PLA N T VIROLOGY
Fall term . Credit th ree hours; in special cases, permission may be obtained 
to enroll for lectures only (two hours credit). For graduate students with 
m ajors o r m inors in p lan t pathology and, in special cases, for o ther graduate 
students interested in  virology. Prerequisite: 501 or permission to register. 
Lecture, T  T h  10:10. P lant Science 336. Laboratory, F 1:25-4:25. Virology- 
Nematology Laboratory. Professor Ross.
Designed to provide advanced graduate students w ith basic inform ation 
on the p lan t viruses and on the diseases they cause.
506. PLA N T NEMATOLOGY
Spring term . Credit three hours. Offered in alternate years. For graduate 
students w ith majors or m inors in p lan t pathology and, in special cases, o ther 
students interested in nematology. Prerequisite: 501 o r permission to register. 
Two lectures and one or three tw o-hour m orning laboratory periods per 
week. H ours to be arranged. Lectures, P lant Science 336. Laboratory, Virology- 
Nematology Laboratory. Professor Mai.
Anatomy, morphology, and taxonom y of p lan t parasitic forms and  non- 
parasitic soil-inhabiting forms of nematodes are studied. P lant pathogenic 
forms also are considered from the standpoint of host-pathogen relationships, 
host ranges, life cycles, and the symptoms they cause. Principles and m ethods 
of control are discussed.
[507. BACTERIAL PLA N T PATHOGENS]
Spring term . Credit two hours. Offered in alternate years. For graduate 
students w ith m ajors or m inors in p lan t pathology; others by permission 
only. Prerequisite: 501 o r permission to register. Lecture, F 9:05. P lan t Science 
336. Laboratory, F 2-4:25. P lant Science 304. Associate Professor Dickey. Not 
offered in 1969-70.
Designed to provide students w ith basic inform ation on bacterial p lan t 
diseases and phytopathogenic bacteria. T he laboratory will include some of 
the more im portan t techniques used in the study of bacterial p lan t pathogens.
508. DISEASE AND PA THO G EN  PHYSIOLOGY
Fall term . Credit three hours. Offered in alternate years. For graduate students 
w ith m ajors o r m inors in p lan t pathology; others by permission only. P re­
requisites: 501, Biological Sciences 433 and 544, and permission to register. 
Lecture, F 9:05. P lant Science 336. Laboratory, F 1:25-4:25 and one period to 
be arranged. P lant Science 344. Associate Professor Bateman.
Designed to provide students w ith insight in to  the mechanisms of p a th o ­
genesis and altered metabolism  of diseased plants.
531. SPECIAL PROBLEMS IN MYCOLOGY OR PLA NT PATHOLOGY 
Fall or spring term , or both. C redit three or five hours each term . For
graduate students only. Registration by permission. T h ree  to five weekly
laboratory periods of three hours each. Staff members.
For work in mycology, m odern techniques and the experim ental approach 
are stressed in areas such as physiology, developm ental morphology, genetic 
systems, or cytotaxonomy.
For work in  p lan t pathology for m inor thesis or problems, or for students 
wishing to develop fam iliarity w ith m odern techniques in  some phase of 
the science.
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[541. PHILOSOPHY OF PLA NT PATHOLOGY]
Fall term . Credit two hours. Designed for Ph.D. students m ajoring in p lan t 
pathology. Prerequisites: 501, 569, and at least two o ther courses from 502, 
505, 506, 507, and 508, or permission to register. Conferences, M W  8-9:55. 
Plant Science 422. Professor Kent. Not offered in 1969-70.
A conference w ith advanced graduate students exam ining the concepts of 
p lan t pathology as they relate to the approach to basic and applied research 
problems, teaching, and extension.
569. ADVANCED MYCOLOGY
Fall term . Credit three hours. Given in alternate years. Prerequisites: 309 or 
its equivalent, a course in genetics, and permission of the instructor to register. 
Lecture, M 10:10. P lant Science 336. Laboratory, M W  1:25-4:25. P lan t Science 
336. Professor Korf.
Part of a three-course sequence (569, 579, and 589) designed especially 
for students specializing in mycology or p lan t pathology. Each course is inde­
pendent, and the sequence may be taken in any order. Emphasis is placed 
on taxonomy, but o ther aspects of mycology are embraced. Practice in id en ti­
fication of specimens is stressed as is critical evaluation of keys and m ono­
graphs. Field work is required. H igher Basidiomycetes are covered in detail.
579. ADVANCED MYCOLOGY
Spring term . Credit four hours. Given in alternate years. Prerequisites: 309 
or its equivalent, a course in genetics, and permission of the instructor to 
register. Lecture, M 10:10. P lant Science 336. Laboratory, M W 1:25—4:25 and 
one additional three-hour period to be arranged. P lant Science 326. Professor 
Korf.
Part of a three-course sequence (569, 579, and 589) described under P lant 
Pathology 569. Emphasis is placed on taxonomy and on mechanisms of 
variation in fungi. Optional field trips will be announced. Rusts, smuts, 
Phycomycetes, and Fungi Im perfecti are covered in detail.
[589. ADVANCED MYCOLOGY]
Fall term. Credit three hours. Given in alternate years. Prerequisites: 309 or its 
equivalent, a course in genetics, a course in p lan t or anim al taxonomy, and 
permission of the instructor to register. Lecture, M 10:10. P lan t Science 336. 
Laboratory, M W  1:25-4:25. P lant Science 326. Professor Korf. N ot offered 
in 1969-70.
Part of a three-course sequence (569, 579, and 589) described under P lant 
Pathology 569. Emphasis is placed on taxonomy and taxonom ic methods, and 
on nom enclature. Field work is required. Ascomycetes are covered in detail.
645-654. C U R R E N T  TOPICS
Fall and spring terms. Credit to be arranged. For graduate students w ith 
special interests in a particular area. Prerequisite: permission to register. 
T im e to be arranged. P lant Science 422.
Weekly discussions of current topics in special areas of p lan t pathology 
and mycology. Students will be required  to do extensive reading of current 
litera ture and to present oral and w ritten reports.
645. PLA NT VIROLOGY 
Professors Ross and Rochow.
646. PLA NT NEMATOLOGY
Professor Mai and Associate Professor Harrison.
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647. BACTERIAL PLA NT PATHOGENS 
Associate Professor Dickey.
648. PHYSIOLOGY OF PLA NT DISEASES
Associate Professor Batem an and Associate Professor M illar.
649. MYCOLOGY 
Professor Korf.
650. DISEASES OF VEGETABLE CROPS 
Associate Professors Lorbeer and W ilkinson.
653. PATHOLOGY OF TREES AND SHRUBS 
Assistant Professor Sinclair.
654. DISEASES OF FLO RIST CROPS 
Professor Dimock.
655. PLA N T DISEASES IN A GRICU LTU RA L DEVELOPM ENT 
Professor T hurston .
661. SEMINAR
Fall and spring terms. C redit one hour. R equired  of all graduate students 
taking work in the departm ent. T  4:40-5:40. P lant Science Sem inar Room. 
Professor Mai.
671. PLA NT PATHOLOGY COLLOQUIUM
Fall and spring terms. C redit one hour. First and th ird  Thursdays 8-10 p .m . 
Plan t Science Sem inar Room. Staff and graduate students.
BIOLOGICAL SCIENCES 498. VIROLOGY
(Consult the course listing in this Announcement for the Field of M icro­
biology.)
POMOLOGY
Faculty: G. D. B lanpied, L. L. Creasy, L. J. Edgerton, M. B. Hoffman,
G. H. Oberly, L. E. Powell, Jr., R. M. Smock, J. P. Tomkins.
At Geneva: J. C. Cain, J. N. Cummins, O. F. Curtis, Jr., J. Einset, C. G. 
Forshey, R. C. Lamb, D. K. Ourecky, N. J. Shaulis, G. L. Slate, R. D. Way.
Field Representative: L. J. Edgerton, 120 P lant Science Building.
M AJOR AND M INOR SUBJECT 
Pomology
GENERAL REQ UIREM EN TS. T o  en ter graduate work in Pomology it is 
not necessary for the student to have done his undergraduate work in 
horticulture. It is im portant, however, th a t the student have a good back­
ground in the basic sciences and an interest in fru it plants. A knowledge 
of botanical and chemical subjects is particularly  helpful. It is expected 
th a t a student will become well acquainted w ith the Field of Pomology during  
the course of his graduate w'ork and w ith o ther Fields closely allied to his
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thesis problem . Candidates for the M.S. degree are required  to pass a final 
exam ination. Students who are registered in a Ph.D. degree program  m ust 
take a qualifying exam ination in addition  to the exam inations required by 
the G raduate School (see p. 12).
M AJOR AND M INOR SUBJECTS. Pomology is approved as a m ajor subject 
and as a m inor subject when the m ajor is in another Field. However, 
pomology, vegetable crops, and floriculture are generally not perm itted  as 
m ajor-m inor combinations.
LANGUAGE R EQ U IREM EN T. T here is no general foreign language re ­
quirem ent for the M.S. and Ph.D. degrees; however, competence in one or 
more foreign languages may be required  by the chairm an of the Special 
Committee.
Research and Study Opportunities
Cornell University has two D epartm ents of Pomology under its jurisdiction: 
one on the m ain Ithaca campus and one on its Geneva campus, fifty miles 
away a t the New York State A gricultural Experim ent Station. Members of 
these D epartm ents are currently  engaged in a great variety of research projects 
concerning growth regulating substances, post-harvest physiology, m ineral n u ­
trition , cold hardiness, rest period, root in itiation , root-stocks, fru it set and 
development, fru it breeding, p lan t pigments, and general cultural practices. 
Students satisfy their course work requirem ents at Ithaca but, depending 
on their thesis problem, may conduct their research either at the Ithaca 
or the Geneva campus. O rdinarily  one to two years are required  to meet the 
requirem ents of a M aster’s degree and three to four years for the Ph.D. degree, 
although individual students may progress at a faster or slower rate than 
the tim e periods listed.
Courses
401. ADVANCED POMOLOGY
Fall term. Credit three hours. Offered in alternate year. Prerequisites: 
Pomology 101 and 102 and Botany 235. Lectures, M W  F 8. Professor Hoffman.
A comprehensive study of the sources of knowledge and opinions as to 
practices in pomology. T he results of experiences and research pertaining 
to pomology are discussed, with special reference to their application in the 
solution of problems in commercial fru it growing.
501. SPECIAL TOPICS IN EXPERIM EN TA L POMOLOGY
Spring term. Credit three hours. Offered in alternate years. Professor Edgerton, 
Associate Professors Oberly and Powell, and Assistant Professor Creasy.
T h e  student is expected to review critically and to evaluate the more im ­
p o rtan t original papers relating  to various phases of pomological research. 
Recent experim ental m ethods applicable to the topic are fully considered.
502. RESEARCH
Fall, spring, or both  terms. Credit two or more hours a term . Prerequisite: 
Course 401. Professors Edgerton, Hoffman, and Smock; Associate Professors 
Blanpied, Oberly, Powell, and Tom kins; Assistant Professor Creasy.
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600. SEMINAR
Fall and spring terms. W ithout credit. R equired  of students taking 502, 
and graduate students in pomology. T  11:15. Members of the D epartm ental 
staff.
POULTRY SCIENCE
Faculty: R obert C. Baker, A ndre Bensadoun, J. H erbert Bruckner, R andall 
K. Cole, M alden C. Nesheim, M ilton L. Scott, Ari van T ienhoven, R obert 
J. Young.
Field Representative: R. J . Young, 200 Rice Hall.
M AJOR SUBJECT M INO R SUBJECT
Poultry Science (M.S. only) Poultry  Science (M.S. or Ph.D.)
ADMISSION REQ UIREM EN TS. Candidates for admission to this Field m ust 
m eet the  general requirem ents for admission to the G raduate School. In  add i­
tion, they should be well prepared in the basic sciences.
LANGUAGE REQ UIREM EN TS. T here is no language requirem ent for the 
M aster’s degree in this Field. Students who expect to become candidates for 
the doctorate should study one or more foreign languages, preferably G erm an, 
Russian, o r French.
EXAM IN A TIO N  REQ UIREM EN TS. Exam inations requ ired  by the G rad­
uate School are described on p. 12 of this Announcement.
Research and Study O pportunities
Students expecting to continue th e ir graduate program  beyond the M aster’s 
degree in this area should consider selecting a m ajor in  the Field of N utrition , 
Animal Breeding, Food Science, or Physiology, where they will work under 
the direction of faculty mem bers in the D epartm ent of Poultry  Science. 
F u rth er inform ation regarding these Fields will be found elsewhere in this 
Announcement.
T h e D epartm ent has excellent research facilities in the above disciplines 
and strong research program s are m aintained in each. T h e  faculty and their 
p rim ary interests are as follows:
Anim al Breeding: J . H. Bruckner, R . K. Cole.
N utrition: M. C. Nesheim, M. L. Scott, R. J. Young.
Food Science: R. C. Baker.
Physiology: A. Bensadoun, A. van T ienhoven.
Courses
[420. PO U LTRY  GENETICS]
Spring term . Credit three hours. Offered in alternate years. Prerequisite: 
permission of the instructor. Professor Cole. N ot offered in 1969-70.
A survey of inherited  characters in domestic birds, cytology, linkage, in- 
breeding, hybrid  vigor, resistance to disease, genetic principles in  poultry  
breeding, physiology of avian reproduction, infertility , embryonic m ortality, 
and  avian endocrinology.
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425. COM PARATIVE PHYSIOLOGY OF REPR O D U C TIO N  OF 
VERTEBRATES
Spring term . Credit four hours. Prerequisites: Animal Science 427 and consent 
of the instructor. Associate Professor van Tienhoven.
A study of sex and its manifestations, endocrinology of reproduction, in te r­
actions between endocrine and nervous systems. T he laboratory will provide 
an opportun ity  for students to design and independently  execute experim ents 
w ith lim ited objectives.
[440. ANATOMY OF T H E  FOWL]
Fall term. Credit three hours. Offered in alternate years. Professor Cole. 
Not offered in 1969-70.
T he lectures, supplem ented by laboratory periods for study and dissection, 
are designed to acquaint the student w ith the anatom y of the fowl.
450. PO U LTRY  M EAT AND EGG TECHNOLOGY
Spring term . Credit three hours. Offered in alternate years. Prerequisites: 
Chemistry 355 or its equivalent and Biological Sciences 290. Professor Baker.
A discussion and study of some of the im portan t m icrobial and non- 
microbial changes in poultry  m eat and eggs as well as the chemical com po­
sition and preservation of these products. Development of new products is 
also emphasized.
ADVANCED N U T R IT IO N  SERIES
(Consult the course listing in this Announcement for the Field of N utrition.) 
511. SPECIAL TOPICS IN N U T R IT IO N
Fall or spring term. Credit to be arranged. Registration by permission of staff 
mem ber concerned. Professors M. L. Scott and R. J. Young, Associate 
Professor Nesheim.
For students desiring experience in p lanning, conducting, and reporting  
independent research projects in poultry  nu trition .
609. SEMINAR IN PO U LTRY  BIOLOGY
Fall and spring terms. Members of the D epartm ental staff.
A survey of recent litera ture and research in poultry  biology.
619. SEMINAR ON ANIMAL N U T R IT IO N
Fall term . Credit one hour. Open to graduate students whose m ajor Field 
of study is N utrition . Registration by permission. N utrition  staff.
A critical review of the litera ture and o ther topics of special interest to 
graduate students in nu trition .
PSYCHOLOGY
Faculty: H enry A. Alker, Moshe Anisfeld, Alfred L. Baldwin, H arley A. 
Bernbach, Urie Bronfenbrenner, R ichard B. D arlington, W illiam  C. Dilger, 
Eleanor J. Gibson, Jam es J. Gibson, H erbert F. Ginsberg, Bruce P. H alpern, 
Stephen C. Jones, W illiam  W. Lam bert, Eric H . Lenneberg, H arry  Levin, 
James B. Maas, Robert B. MacLeod, Leo Meltzer, Ulric Neisser, Dennis T . 
Regan, H enry N. Ricciuti, Bernard C. Rosen, Thom as A. Ryan, M. E. P. Selig- 
man, Fred Stollnitz, George J. Suci, G. W. Wilcox.
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Field Representative: E leanor J . Gibson, M orrill H all.
M AJOR AND M INO R SUBJECTS 
Developm ental Psychology 
Differential Psychology and Psycho
logical Tests 
E xperim ental Psychology 
H istory and  Systems of Psychology
T h e following are available only as m inor subjects:
Com parative Psychology G eneral Psychology
Educational Psychology Industria l Psychology
Experim ental Psychopathology
Applicants for admission in  Psychology are requ ired  to subm it scores 
for the G raduate Record Exam ination (Advanced T est in  Psychology and 
A ptitude Test) and for the M iller Analogies Test. An undergraduate m ajor 
in  psychology is desirable, b u t not required . Records of applicants are 
judged in terms of perform ance in  m athem atics and n a tu ra l sciences as well 
as in psychology. Candidates for a  term inal M aster’s degree are not accepted.
LANGUAGE R EQ U IR EM EN T. A read ing  knowledge of one foreign lan ­
guage (French, Germ an, or Russian) is requ ired  for the Ph.D. W ith  the 
approval of the Special Comm ittee, a requ irem ent in M athem atics or Com­
pu ter Science may be substituted for the language. For the  Field of Psychology 
the language requirem ents are satisfied by passing the College Entrance 
Exam ination Board Test at the level required  for qualification of Cornell 
undergraduates.
EXAM IN A TIO N  REQ UIREM EN TS. A w ritten  qualifying exam ination is 
adm inistered by the Field. T h is is to be taken by the end of the th ird  
term of graduate work at Cornell. Students entering  w ith the M aster’s degree 
or equivalent will take the exam ination earlier. T h e  studen t’s Special 
Com m ittee may also requ ire a qualifying exam ination in  the m ajor and 
m inor subjects.
T h e  Exam ination for Admission to Candidacy is norm ally taken during 
the th ird  year of graduate work and is bo th  w ritten  and  oral. T h e  Final 
Exam ination is an oral defense of the thesis. All o ra l exam inations are 
adm inistered by the Special Com m ittee w ith the addition  of one m em ber 
appointed  by the Field Representative.
Research T rain ing and Facilities
RESEARCH FACILITIES. T he headquarters of the D epartm ent of Psycholo­
gy are on the top two floors of M orrill H all and contain offices, classrooms, 
and teaching laboratories. G raduate and faculty research is conducted at 
the Cornell Research Park, a t W hite H all, and at Liddell Laboratory.
Most experim ental research using hum an subjects is done at the Research 
Park. A large newly equipped shop is also located there.
Research facilities in W hite H all provide special rooms for research in  
problem s of perception and cognition and well equipped, one-way observa­
tion rooms for experim ents in  social psychology. Cooperation at the local 
schools perm its field research in the area of Developm ental Psychology.
T h e  H oward S. L iddell Laboratory of Com parative and Physiological 
Psychology includes an electrophysiological laboratory, shops, darkroom ,
M athem atical Psychology 
Personality and Social Psychology 
Physiological Psychology 
Psycholinguistics
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surgery, histology laboratory, and facilities for research w ith monkeys, dogs, 
and o ther laboratory animals.
Areas of Specialization 
DEVELOPMENTAL PSYCHOLOGY
M. Anisfeld, A. L. Baldwin, U. B ronfenbrenner, E. J. Gibson, H. P. Girfsburg, 
E. Lenneberg, H. Levin, H. N. Ricciuti, and G. J. Suci.
Specialization in this area norm ally involves participation  in a program  
jointly sponsored by the Fields of Psychology and Child Developm ent. T he 
program , which emphasizes cognitive developm ent, may be entered via 
either Field. T ra in in g  in research skills in both Fields is recommended. 
Majors adm itted to the program  via Psychology take the Field Exam inations 
adm inistered by Psychology. C urrent research interests of the faculty include 
developm ent of language, perception and thinking, in tellectual developm ent 
in n a tu ral settings, conceptual and affective behavior in infancy, behavioral 
m aturation , and cognitive socialization.
DIFFERENTIAL PSYCHOLOGY AND  
PSYCHOLOGICAL TESTS
H. A. Alker, R. B. D arlington, and G. W. Wilcox.
T ra in in g  w ithin the Field of Psychology emphasizes psychometric theory— 
test theory, scaling, and factor analysis—and its applications both in 
psychological research and in practical settings. Excellent relations are 
m aintained with the Fields of Education and Child Developm ent and Family 
Relationships, where train ing  in the use of specific tests is offered.
EXPERIM ENTAL PSYCHOLOGY
M. Anisfeld, H. A. Bernbach, E. J . Gibson, J. J. Gibson, B. P. H alpern, 
E. Lenneberg, H. Levin, J. B. Maas, R. B. MacLeod, U. Neisser, T . A. Ryan, 
M. E. P. Seligman, F. Stollnitz, and G. W. Wilcox.
Experim ental psychology is the study of basic processes in both  hum ans 
and animals: learning, memory, m otivation, perception, sensitivity, and 
thinking. An individual student will usually develop a special interest in 
one of these basic processes, a lthough he should be fam iliar w ith the 
whole area. Both experim ental m ethod and the facts and theories derived 
from experim ental observation are stressed. Some of the problem s now 
under investigation are the nature of discrim ination, the selection of sensory 
inform ation, the perceiving of the environm ent, perceptual learning and 
developm ent, the transmission of (visual and acoustic) inform ation, the 
developm ent of concepts, the functions of social stim uli, the form ation of 
learning sets, classical conditioning and instrum ental training, the acqui­
sition of helplessness and fear, stress and em otion, memory, and the ability 
to respond to symbols.
HISTORY AND SYSTEMS OF PSYCHOLOGY
H. A. Alker, R. B. MacLeod, M. E. P. Seligman.
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T his area is usually studied as a m inor in conjunction w ith m ajor 
specialization in one of the substantive subjects of psychology. Students who 
m ajor in history and systems are expected to take a substantial m inor in 
history or philosophy of science. A reading knowledge of the relevant 
foreign languages is considered essential for bo th  m ajors and minors.
MATHEMATICAL PSYCHOLOGY
H. A. Bernbach, G. W . Wilcox.
T h e  m ajor program  in m athem atical psychology is intended for students 
w ith a central interest in the application of m athem atics to psychology, 
prim arily  in the area of m athem atical behavior theory. Such applications take 
the form of m athem atical models of behavior th a t draw  on the full range 
of m odern m athem atics, and are appropria te to m any content areas w ithin 
psychology. Students are expected to develop competence in m athem atical 
psychology and in a specific psychological content area. Thus, students will 
generally take a m inor in mathematics, and perform  an em pirical dissertation 
ra th er than  a purely methodological one.
T h e  m inor program  in m athem atical psychology is intended to give students 
the m athem atical tools necessary to support their m ajor area of interest. 
Courses in m athem atics will generally be recom mended in addition  to 
departm ental courses in m athem atical behavior theory and methodology.
PERSONALITY AND SOCIAL PSYCHOLOGY
H. A. Alker, U. Bronfenbrenner, S. C. Jones, W. W. Lam bert, L. Meltzer, 
and B. Rosen.
Students may devote varying emphases to personality and to social psy­
chology according to their interests, even concentrating exclusively upon  one 
or the o ther aspect if they wish. Staff research interests in personality include: 
aggressive behavior, anxiety and defenses, experim ental psychodynamics, 
personality assessment, and em otional com m unication. Social psychology is 
taught jointly  by mem bers of the G raduate Fields of Psychology and Sociology. 
Majors who are adm itted  via Psychology often choose one of th e ir  minors 
w ith in  Sociology. O ther relevant m inors include anthropology, child devel­
opm ent, organizational behavior, or statistics. Some curren t research interests 
of the faculty include: character developm ent in the Soviet U nion, nonverbal 
com m unication, new approaches to observation methodology, interpersonal 
evaluations, guilt and persuasion, a ttitu d e change, and cross-cultural studies 
of socialization.
PHYSIOLOGICAL PSYCHOLOGY
B. P. H alpern  and E. Lenneberg.
T h e  student is expected to develop his skill in  a variety of biological 
techniques as well as to become firmly grounded in the experim ental analysis 
of behavior. Students are advised to have one of th e ir  m inor subjects in 
physiology, biochemistry, neurobiology and  behavior, evolutionary biology, 
veterinary medicine, or physics. Research interests include brain-behavior 
relationships and sensory psychophysiology.
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PSYCHOLINGUISTICS
M. Anisfeld, E. J. Gibson, E. Lenneberg, H. Levin, R. B. MacLeod, U. Neisser.
This area combines aspects of psychology and linguistics in the study of 
the psychological representation of language, the acquisition of language, and 
its use in cognition and com m unication. Some of the interests currently  
pursued in the departm ent are: the effects of linguistic structure on linguistic 
and nonlinguistic behavior, the generality of language processing mechanisms 
in o ther m ental operations, the nature of the switching mechanisms in dialect 
and language choice, the acquisition of reading skill, and the genesis of 
language investigated by means of developm ental and com parative methods.
Students m ajoring in psycholinguistics frequently select general linguistics 
as a m inor. Public H ealth  traineeships in psycholinguistics are available.
COMPARATIVE PSYCHOLOGY
W. C. Dilger, M. E. P. Seligman, and F. Stollnitz.
Com parative psychology is the study of sim ilarities and differences in the 
behavior of various species. Staff research interests include evolution of 
behavior, prim ate behavior, classical and instrum ental conditioning, dis­
crim ination learning and perception, and pathological behavior.
EDUCATIONAL PSYCHOLOGY
A. L. Baldwin, R. B. D arlington, E. J. Gibson, H. Levin, and J. B. Maas.
T his area is offered as a m inor subject in Psychology. Instruction in areas 
related to educational practice such as learning, perception, m otivation, 
psychological m easurem ent, and the teaching of psychology is available. 
Also, research experience in projects concerned w ith reading, cognitive 
socialization, behavior of disadvantaged children and the evaluation of 
teaching and courses can be related to this subject. T his m inor may be 
chosen in conjunction w ith research specialization in the Center for Educa­
tional Research.
EXPERIM ENTAL PSYCHOPATHOLOGY
H. A. Alker and M. E. P. Seligman.
T his area may be elected only as a m inor subject. I t is concerned prim arily 
with research on anim al subjects relating  to the effects of stress upon 
em otional behavior, disruption  of perform ance, and “experim ental neurosis,” 
and the relation of these phenom ena to hum an  psychopathology.
GENERAL PSYCHOLOGY 
Staff.
General psychology is designed as a m inor for students m ajoring in some 
o ther Field, who wish to study some special com bination of topics which 
overlaps w ith several of the areas listed above.
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INDUSTRIAL PSYCHOLOGY 
J. B. Maas, T . A. Ryan.
T his area may be elected as a m inor subject by students in Psychology or 
o ther Fields such as Industrial and Labor Relations, Business and Public 
A dm inistration, and Engineering. T h e  emphasis is on research m ethods and 
results concerning the efficiency of perform ance, developm ent of skill in 
complex tasks, effects of environm ent and m ethods of work, m otivation, job 
satisfaction, and the evaluation of performance.
Financial Aid
In  addition  to the general fellowships open to all Fields, teaching fellowships 
and research assistantships are available in  the D epartm ent of Psychology, 
and the following fellowships are specifically for students in th is Field:
N A TIO N AL IN STIT U T E S OF H EA LTH  TRA IN EESH IPS IN 
PSYCHOLINGUISTICS AND SOCIAL PSYCHOLOGY 
Stipend $1800 to $2400 plus tu ition  and G eneral Fee.
SUSAN LINN SAGE FELLOW SHIP. Stipend $400 plus tu ition.
JO H N  WALLACE DALLENBACH FELLOW SHIP IN EX PER IM EN TA L 
PSYCHOLOGY
Stipend $2500 plus tu ition  and General Fee.
Courses
301. AN IN FO RM A TIO N  PROCESSING APPROACH T O  PSYCHOLOGY 
Fall term . Credit three hours. Prerequisite: one year of m athem atics or a 
physical science, or consent of the instructor. M r. Bernbach.
Introductory treatm ent of hum an behavior as the behavior of an inform a­
tion processing system. Topics covered include in p u t and coding of inform a­
tion (detection and perception), storage and retrieval of inform ation (learning 
and memory), and o u tp u t processes (skill learning and  perform ance). Also 
covered is a treatm ent of behavior as a choice am ong alternatives and  the 
bases of such choices (motivation).
305. PERC EPTIO N
Fall term . Credit four hours. Prerequisite: two courses in psychology including 
Psychology 101. Mr. Neisser.
T h e  basic phenom ena of visual and auditory  perception studied in terms 
of the stim ulus variables on which they depend and of the mechanisms 
involved. Topics include the detection of weak stim uli, perceptual constancy 
and illusion, visual and auditory space perception, m otion, and perceptual 
adaptation.
306. LEARNING
Spring term . Credit four hours. Prerequisites: Psychology 101 or equivalent. 
Mr. Stollnitz.
T h e  fundam ental conditions and principles of learning, both  anim al and 
hum an. T h e  basic phenom ena of operan t conditioning, hum an verbal and
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m otor learning, discrim ination learning, and serial learning will be studied 
experim entally. T rad itional and contem porary theories of learning will be 
reviewed, and selected experim ental litera ture will be discussed w ith special 
emphasis upon recent developments in the field.
307. M O TIVA TIO N
Fall term . Credit four hours. Prerequisites: Psychology 101 and 201, or 306, 
or consent of the instructor. Mr. Alker.
Factors controlling the in itiation , direction, and intensity of activity. 
M ethods of research w ith emphasis upon experim ental and statistical controls. 
Evaluation of evidence on m ajor theories of m otivation such as instinct theory, 
psychoanalysis, and behavioristic drive theory.
309. DEVELOPM ENT OF PERC EPTIO N  AND A T T E N T IO N
Spring term. Credit four hours. Prerequisite: Psychology 305. Mrs. Gibson.
T he developm ent of perception and atten tion  in ontogeny and phytogeny, 
theories of perceptual learning and experim ental m ethods of studying them .
[311. FEELING AND EM OTION ]
Fall term . Credit four hours. Prerequisite: nine hours in psychology or consent 
of the instructor. N ot offered in  1969-70.
313. CO GN ITIVE PROCESSES
Fall term . Credit four hours. Prerequisites: six hours of psychology or consent 
of the instructor. Mr. Anisfeld.
An exam ination of the m ental processes involved in language learning and 
use, concept form ation, and problem  solving, and the relation between 
language and thinking. Students are required to carry out a supervised 
experim ental or observational study.
BIOLOGICAL SCIENCES 320. NEUROBIOLOGY AND BEHAVIOR 
Spring term . Credit three hours. Prerequisites: Biological Sciences 101-102 
or 103-104. Messrs. Cam hi, Eisner, Emlen, G ilbert, H alpern, Rosenblatt, 
and Mrs. Salpeter.
Evolution of behavior, cueing of behavior, social and non-social behavior, 
neuroanatom y, neurophysiology, neurochem istry, neural networks, and 
memory.
323. PHYSIOLOGICAL PSYCHOLOGY
Fall term . Credit four hours. Prerequisites: Psychology 101 or its equivalent, 
Psychology 201 or a 300-level laboratory course in psychology, Biological 
Sciences 101-102 or its equivalent, and Chemistry 103-104 or its equivalent. 
Mr. H alpern.
An exam ination of relationships between neuroendocrine, neural, metabolic, 
neurom otor behavior, and behavior.
[324. PSYCHOBIOLOGY]
Spring term . Credit four hours. Prerequisites: a grade of at least B in 
Psychology 323 and consent of the instructor. Not offered in 1969-70.
325. ABNORMAL PSYCHOLOGY
Fall term . Credit four hours. Prerequisite: n ine hours of psychology, or 
consent of the instructor.
An introduction to the study of disordered behavior. Description of m ajor 
syndromes, investigations and theories of etiology, and approaches to 
treatm ent will be covered in an a ttem pt to introduce the student to m ajor 
concepts and problems in this area.
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[326. COM PARATIVE PSYCHOLOGY]
Spring term . Credit four hours. Prerequisite: Psychology 101, or Biological 
Sciences 320, or consent of the instructor. N ot offered in  1969-70.
Similarities and differences in  the behavior of anim als ranging from the 
unicellular forms to m an. Psychological and ethological approaches to anim al 
behavior will be discussed.
327. BEHAVIORAL M A TU RA TIO N  (Biological Sciences 327)
Fall term . C redit three hours. Prerequisites: fam iliarity w ith psychological 
theories of learning and development and one year of college biology. Mr. 
Lenneberg.
Emergence of behavior will be studied in the light of developm ental biology, 
including behavior genetics, neuro-embryology and morphogenesis, physical 
m aturation  of the brain , transform ation and allom etry as well as retard ing  
influences from the environm ent.
[335. PSYCHOLOGICAL PROBLEMS OF ADVERTISING AND M A RKET 
RESEARCH]
Spring term . Credit four hours. Prerequisites: Psychology 101 and 350. 
Mr. Maas. N ot offered in  1969-70.
Design of fundam ental research in laboratory, field, and survey studies of 
advertising and consumer behavior. Special atten tion  is given to techniques 
of questionnaire construction, scaling, sampling, interviewing, and testing. 
Students work on selected research projects, enabling them  to become fam iliar 
w ith collection, processing, and analysis of data.
350. STATISTICS AND RESEARCH DESIGN
Spring term . Credit four hours. Prerequisite: Psychology 101. Mr. D arlington.
Devoted about equally to elem entary applied statistics (both estim ation 
and hypothesis testing) th rough  one-way analysis of variance, and to general 
problem s in  the design and analysis of research projects.
381. SOCIAL PSYCHOLOGY (Sociology 381)
Either term . Credit four hours. Prerequisites: th ree hours of psychology and 
three hours of sociology.
Analysis of the history, concepts, methods, and theories used to describe 
and conceptualize the ways in which people react to one another in social 
settings and in the laboratory. Students will work individually or as teams 
on projects, using experim ental or o ther em pirical methods. T h e  topics for 
investigation in lectures and reading will include socialization, a ttitu d e change, 
com m unication, interpersonal influence, impression form ation, leadership, and 
propaganda.
385. TH EO RIES OF PERSONALITY (Sociology 385)
Fall term . Credit four hours. Prerequisite: Psychology 101 or 102 or consent 
of the instructor. M r. Lam bert.
A critical survey of the concept of personality in literature, the social 
sciences, and psychology. A num ber of the m odern specialists will be 
discussed at some length, and recent em pirical and experim ental work th a t has 
grown out of their thought will be analyzed. T h e  em pirical relation of 
personality notions to some philosophical beliefs and literary  production will 
be considered. T h e  emphasis will be m ainly upon “norm al” personality.
BIOLOGICAL SCIENCES 521-522. BRAIN MECHANISMS AND MODELS 
T hroughou t the year. Credit four hours a term . Prerequisites: one year of
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calculus and one year of biological sciences or psychology, and consent of the 
instructor. Mr. Rosenblatt, w ith assistance of guest lecturers.
PRIMARILY FOR SENIORS AND GRADUATE STUDENTS
401. PSYCHOLOGICAL TESTIN G  I
Fall term. Credit four hours. Prerequisites: six hours in psychology and 
a course in elem entary statistics. Mr. D arlington.
Emphasis is on the logical and m athem atical problems in the in terpretation , 
evaluation, and construction of tests. No train ing  given in adm inistering tests.
402. PSYCHOLOGICAL TESTIN G  II
Spring term . Credit four hours. Prerequisite: Psychology 401 or consent of 
the instructor. Mr. D arlington.
A m ore advanced treatm ent of the topics discussed in Psychology 401.
410. INDIVIDUAL DIFFERENCES AND PERSONALITY
Spring term. Credit four hours. Prerequisites: seven hours of psychology, 
jun io r or senior standing, or consent of the instructor. Mr. Alker.
Survey of theory and research concerning individual differences in p e r­
sonality, intelligence, creativity, anxiety, learning, perception, m otivation, 
attitudes, and a ttitu d e change. Emphasis will be given to the applicability 
of different research techniques.
[412. RESEARCH DESIGN IN  PERSONALITY AND SOCIAL 
PSYCHOLOGY]
Spring term . Credit four hours. Mr. D arlington. Not offered in  1969-70.
[414. PRACTICUM  AND SEMINAR IN  PSYCHOLOGICAL TESTIN G] 
Spring term . Credit four hours. Prerequisite: Psychology 401 or 402. All 
students m ust have consent of the instructor. N ot offered in 1969-70.
416. PSYCHOLOGY OF LANGUAGE
Spring term. Credit four hours. Prerequisite: Psychology 313 or consent of the 
instructor. Mr. Anisfeld.
An advanced treatm ent of the nature of the hum an capacity for language, 
the reading process, social and psychological aspects of bilingualism , speech 
perception and production. Instruction will be supplem ented by experim ental 
exercises.
BIOLOGICAL SCIENCES 421. COM PARATIVE V ERTEBRA TE 
ETHOLOGY
Fall term . Credit three hours. Prerequisites: Biological Sciences 101-102, or 
103-104 and permission of the instructor. Prim arily for graduate students. 
Mr. Dilger.
424. BRAIN AND BEHAVIOR (Biological Sciences 424)
Spring term . Credit three hours. Prerequisites: fam iliarity w ith theories 
of perception, memory, and physiological psychology, or permission of instruc­
tor. Dr. Lenneberg.
T h e  first p art is a theoretical introduction  to hum an neurology for 
psychologists. T h is survey of clinical symptoms and their etiology is 
designed to enable students to make use of disease for research purposes.
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T he second p art is concerned w ith the characterization of models of brain 
function.
426. EXPERIM EN TA L PSYCHOPATHOLOGY
Spring term . Credit four hours. Prerequisite: a course in learning (Psychology 
201 would be accepted) and a course in  abnorm al or personality psychology. 
Mr. Seligman.
T he application of experim ental m ethods to behavior disorders. A survey 
of curren t investigations of etiology and treatm ent w ith special emphasis 
upon  a scientific approach to pathology.
427. SENSORY FU N CTIO N  (Biological Sciences 427)
Fall term . Credit three hours. Prerequisite: Biological Sciences 320 or per­
mission of instructors. Mr. H alpern  and M r. T apper.
Sensory receptors and the central nervous system transform ation of afferent 
activity will be considered in relation to hum an and anim al psychophysical 
data and to the adaptive significance of behavior. T h e  receptor will be 
exam ined in terms of anatomy, biochemistry, biophysics of transduction, and 
the central nervous system control of peripheral inpu t. S and U grading 
optional.
428. SENSORY FU N CTIO N  LABORATORY (Biological Sciences 428)
Fall term . Credit two hours. Prerequisite: Psychology 427 (or concurrent 
registration) and permission of instructors. Enrollm ent lim ited  to fifteen 
students. Messrs. H alpern  and T apper.
Experim ents on the principles of receptor function and afferent neural 
activity. S and U grading optional.
429. PSYCHOPHYSICS AND SCALING
Fall term . Credit four hours. Prerequisites: Psychology 201 or 305, ju n io r or 
senior standing, or consent of the instructor. Mr. Wilcox.
Emphasis on the theory and application of quantification procedures 
in  psychology. Topics include subjective m agnitudes, auditory  and visual 
discrim ination, sensitivity, detection theory, data theory, scaling methods.
461. HUM AN LEARNING AND MEMORY
Fall term . Credit four hours. Prerequisites: Psychology 201 or 306 and ju n io r 
or senior standing. Mr. Bernbach.
462. ADVANCED LEARNING: D ISCRIM IN ATION  LEARNING
Fall term . Credit four hours. Prerequisite: Psychology 306 or equivalent. 
Mr. Stollnitz.
Perform ance of hum an and nonhum an subjects on various types of 
discrim ination problems. D iscrim ination reversal, transfer, and learning-set 
form ation. Laboratory work will stress individual projects.
465. M ATH EM ATICAL BEHAVIOR THEO RY
Spring term . Credit four hours. Prerequisite: one year of calculus. Mr. 
Bernbach.
T h e  purpose of this course is to give a brief overview of curren t develop­
m ents in m athem atical psychology and to develop techniques for the 
application of m athem atics to psychological theory. Topics covered include 
choice behavior, decision theory, psychophysics, mem ory and learning theory, 
and inform ation processing models of behavior.
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[466. TH EO RIES OF VISION]
Spring term. Credit four hours. Prerequisite: consent of instructor. N ot offered 
in 1969-70.
471-472. STATISTICAL M ETHODS IN PSYCHOLOGY 
T hroughou t the year. C redit four hours each term . Prerequisites: Psychology 
201 or consent of the instructor. Psychology 471 is prerequisite to 472. 
Mr. Ryan.
An analysis of the methods for treating  various kinds of psychological data. 
Fall term: tests of significance and confidence limits, analysis of variance and 
correlation. Spring term: complex designs in analysis of variance, analysis of 
trends and covariance, m ultip le and curvilinear correlation, introduction to 
factor analysis.
[476. RESEARCH M ETHODS IN PSYCHOLOGY—EXPERIM EN TA L 
AND LABORATORY]
Fall term. Credit four hours. Prerequisite: consent of the instructor. Mr. 
Stollnitz and staff. Not offered in 1969-70.
Instrum entation  for the behavioral sciences.
[477. RESEARCH M ETHODS IN PSYCHOLOGY—IND USTRIA L 
AND FIELD]
Spring term. Credit four hours. Prerequisite: Psychology 333 or consent of the 
instructor. N ot offered in 1969-70.
480. A TTITU D ES AND A T T IT U D E  CHANGE (Sociology 480)
Spring term. Credit four hours. Prerequisites: three hours of psychology and 
three hours of sociology.
A systematic survey of theory and research on attitudes and a ttitu d e change.
481. EXPERIM EN TA L SOCIAL PSYCHOLOGY (Sociology 481)
Fall term . Credit four hours. Prerequisites: three hours of psychology and 
three hours of sociology or anthropology.
Emphasis is on the em pirical study of social psychological phenom ena. 
Students will be introduced to em pirical laboratory and field m ethods used in 
social psychology. Substantive problem s will provide the focus for the
dem onstration and use of these techniques.
483. G ROUP DYNAMICS (Sociology 483)
Fall term. Credit four hours. Prerequisites: w ritten  consent of instructor and 
three hours in psychology and three hours in sociology. Mr. Hayes.
An analysis of group structures and processes. An essential feature of this
course is train ing  in observational m ethods and techniques of group analysis.
Substantial laboratory and field study is required. Original readings are 
coordinated w ith the training, research and lectures.
484. EXPERIM EN TA L G ROU P DYNAMICS (Sociology 484)
Spring term. Credit four hours. Prerequisites: a course in statistics and a 
course in social or experim ental psychology. Mr. Meltzer.
A practicum . Supervised research experience in the design, execution, 
and analysis of experim ental research on topics such as group cohesiveness, 
group pressures, group goals, leadership, group perform ance, and interpersonal 
influence and com m unication. Students will read and discuss experim ental 
studies as well as pertinen t theoretical articles.
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[488. INDIVIDUAL AND SOCIETY IN  T H E  SOVIET UNION]
Spring term. Credit four hours. Prerequisite: consent of the  instructor. W ill 
be conducted as a seminar. Mr. B ronfenbrenner. N ot given in  1969-70.
489. SELECTED PROBLEMS IN SOCIAL PSYCHOLOGY (Sociology 489) 
Fall term. Credit four hours. Prerequisites: consent of the instructor and 
three hours of psychology and three hours of social psychology or sociology. 
Mr. Jones.
A small discussion sem inar dealing w ith issues in  bo th  social and personal­
ity psychology. In itia l discussions will focus on specific areas of the field such 
as interpersonal evaluation, a ttitu d e change, and group processes. Subse­
quently the discussions will become m ore general and raise such questions 
as w hat are the m ajor themes social psychologists are or should be studying 
and w hat are the appropria te un its of analysis of social behavior.
[490. PERSISTEN T PROBLEMS IN  PSYCHOLOGY]
Fall term . Credit four hours. N ot offered in  1969-70.
496. SUPERVISED STUDY 
E ither term . Credit two hours. Staff.
497. SUPERVISED STUDY 
E ither term . Credit four hours. Staff.
GRADUATE COURSES AND SEMINARS
Prim arily for graduate students, b u t w ith the consent of the instructor may 
be taken by qualified undergraduates. A pproxim ately five graduate courses 
or seminars will be offered each term , the selection to be determ ined by the 
needs of the students. D uring the preregistration period, the list of courses 
and sem inars for the following term  will be posted, specifying instructors, 
topics to be covered, and hours of meeting. Only grades of S or U will be 
given in  the following courses:
501-502. GENERAL SEMINAR FO R BEG IN NING  GRADUATE 
STUDENTS
Either term . C redit three hours.
511-512. PERC EPTIO N  
Either term . Credit four hours.
513-514. LEARNING 
Either term . Credit four hours.
515-516. M O TIVA TIO N  
Either term . Credit four hours.
517-518. LANGUAGE AND T H IN K IN G  
Either term . Credit four hours.
519-520. CO G N ITIO N  
Either term . Credit four hours.
521-522. PSYCHOBIOLOGY 
Either term . Credit four hours.
523-524. PHYSIOLOGICAL PSYCHOLOGY 
Either term . Credit four hours.
525-526. M ATH EM ATICAL PSYCHOLOGY 
Either term. Credit four hours.
531-532. HISTORY OF PSYCHOLOGY 
Either term . Credit four hours.
541-542. STA TISTICA L M ETHODS 
E ither term. Credit four hours.
543-544. PSYCHOLOGICAL TESTS 
E ither term . Credit four hours.
545-546. M ETHODS OF SOCIAL ANALYSIS 
E ither term . Credit four hours.
547-548. M ETHODS OF CHILD STUDY 
E ither term . Credit four hours.
561-562. HUMAN D EVELOPM ENT AND BEHAVIOR 
E ither term . Credit four hours.
575-576. PERSONALITY 
E ither term. Credit four hours.
577-578. IN D U STRIA L PSYCHOLOGY 
E ither term. Credit four hours.
583-584. PROSEM INAR IN SOCIAL PSYCHOLOGY
E ither term. Credit four hours. Fall term: Mr. Rosen. Spring term: Mr. Jones.
Critical analysis of the m ajor curren t theories and research in  social 
psychology. In  the fall, sociological perspectives will be emphasized; in  the 
spring, psychological ones.
591-592. EDUCATIONAL PSYCHOLOGY 
Either term. Credit four hours.
595-596. T H E  TEA CH IN G  OF PSYCHOLOGY 
Either term . Credit four hours.
601-602. PRACTICUM  IN T H E  TEA C H IN G  OF PSYCHOLOGY 
E ither term. Supervisor and credit hours to be individually arranged.
611-612. PRACTICUM  IN RESEARCH
Either term. A pprenticeship in research w ith individual staff members. T he 
problem , the supervisor, and credit hours are to be individually arranged.
621-622. THESIS RESEARCH
E ither term. Supervisor and credit hours to be individually arranged.
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681-682. SEMINAR IN SOCIAL PSYCHOLOGY
E ither term . Credit four hours. Fall term : Mr. Meltzer. Spring term: Mr. 
Lam bert.
Research oriented analysis of selected topics in  social psychology.
683. RESEARCH PRACTICUM  IN SOCIAL PSYCHOLOGY 
Fall term . C redit four hours. M r. Hayes.
Research on interaction and social structure.
STATISTICS
Faculty: R obert E. Bechhofer, Isadore Blumen, Lawrence D. Brown, Roger 
Farrell, W alter T . Federer, H arry  Kesten, Jack Kiefer, Ph ilip  J. McCarthy, 
N arahari U. Prabhu, Douglas S. Robson, Shayle R. Searle, Frank L. Spitzer, 
Howard M. T aylor 3d, N. Scott U rquhart, Lionel Weiss, Jacob Wolfowitz.
Field Representative: Isadore Blumen, 360 Ives Hall.
M AJOR SUBJECT 
Statistics
M INOR SUBJECTS
Provisions for m inoring in statistics are given in the descriptions of the Fields 
of O perations Research, Industrial and Labor Relations, M athematics, and 
P lan t Breeding and Biometry contained in the Announcem ents of the 
various Areas of the G raduate School.
ADMISSION REQ UIREM EN TS. Since one of the principal aims of graduate 
work in the Field of Statistics is th a t of train ing  individuals who will have a 
thorough knowledge of the theoretical basis of m odern statistical m ethod and 
will have dem onstrated ability to make significant contributions to this 
theory, applicants should ordinarily  have obtained nearly the equivalent of 
an undergraduate m ajor in mathem atics. I t is strongly recomm ended that 
applicants resident in the U nited States du ring  the year before entering  the 
G raduate School present scores on the G raduate Record Exam ination 
A ptitude Test.
LANGUAGE REQ U IREM EN T. T here  is no foreign language requirem ent 
for the M.S. degree. A candidate for the Ph.D. degree m ust dem onstrate read ­
ing ability in one language besides English, chosen from am ong French, 
Germ an or Russian.
PROGRAM  OF STUDY. A student m ajoring in the Field of Statistics m ust 
complete a graduate sequence of courses in m athem atical statistics which 
has been approved by his Special Com m ittee. O ther course work required  of 
majors in statistics will be chosen from am ong the offerings, as listed below, 
of the mem bers of the Field. A doctoral student in the Field of Statistics 
ordinarily  has two m inor subjects bu t may, in consultation w ith the chairm an 
of his Special Committee, choose to work in one m inor subject. One m inor 
subject will often be in an area of interest to the student in which the methods 
of statistics find extensive application. A second m inor is usually devoted to 
m athem atics, com puting, or a sim ilar subject.
PH.D. EXAM INATIONS. In  addition  to the Admission to Candidacy Exam ­
ination, which will ordinarily  be adm inistered by the student's Special Com­
m ittee du ring  or at the end of the th ird  year of graduate study, and the Final
Exam ination on the thesis, the student will be given a qualifying exam ina­
tion. T his exam ination will occur shortly after the first year of graduate study. 
It will serve to determ ine the ability of the candidate to pursue doctoral 
studies and to assist the Special Com m ittee in developing a program  of study 
for the candidate.
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Teaching and Research Interests of the Faculty
In  extremely broad terms, the teaching and research interests of faculty 
mem bers are in the following general areas: biological applications of p roba­
bility and statistics (Federer, Robson, Searle, U rquhart); engineering and 
operations research applications of probability  and statistics (Bechhofer, 
Prabhu, Taylor, Weiss); m athem atical theory of probability and statistics 
(Brown, Farrell, Kesten, Kiefer, Spitzer, Wolfowitz); social science applications 
of probability  and statistics (Blumen, McCarthy).
Some of the more specific areas of curren t interest are: analysis and 
probability theory (Kesten, Spitzer); design and analysis of experim ents (Bech­
hofer, Federer, Kiefer, Robson, Searle, U rquhart, Wolfowitz); high speed 
com puting (Searle); m athem atical theory of statistics (Farrell, Kiefer, W olfo­
witz); m ultiple decision procedures (Bechhofer); m ultivariate analysis (Blu­
men, U rquhart); nonparam etric statistics (Blumen, Weiss); queuing and 
inventory theory (Prabhu); sam pling theory (McCarthy, Robson); sequential 
sam pling methods (Kiefer, Weiss); statistical control theory (Taylor); sta­
tistical genetics (Federer, Robson, Searle).
Courses
Descriptions of the following courses may be found in the Announcements 
of the various Areas of the G raduate School under the Fields w ith which 
they are identified; in those sections reference is also made to several advanced 
seminars, both formal and inform al, the content of which varies from year to 
year.
ADVANCED UNDERG RADUATE AND MASTER’S LEVEL 
COURSES 
Operations Research
9460. IN T R O D U C T IO N  T O  PROBABILITY TH EO RY  W IT H  
EN G IN EERIN G  APPLICATIONS
9470. IN T R O D U C T IO N  T O  STA TISTICA L TH EO RY  W IT H  
EN G IN EERIN G  APPLICATIONS
9512. STA TISTICA L M ETHODS IN Q UALITY AND RELIA BILITY  
CO N TRO L
9570. IN TER M ED IA TE ENG IN EERIN G  STATISTICS
Industrial and Labor Relations
310. DESIGN OF SAMPLE SURVEYS
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311. STATISTICS II
410. TECHN IQ U ES OF M U LTIV A RIA TE ANALYSIS
411. STA TISTICA L ANALYSIS OF Q U A LITA TIV E DATA
Mathematics
371. BASIC PROBABILITY 
472. STATISTICS
Plant Breeding and Biometry
410—111. M ATH EM ATICAL AND STA TISTICA L MODELS IN BIOLOGY
417. M A TR IX  ALGEBRA IN BIOLOGY AND STATISTICS
510. STATISTICAL M ETHODS I
511. STA TISTICA L M ETHODS II
ADVANCED MASTER’S AND DO CTO R’S LEVEL COURSES 
Operations Research
9560. APPLIED STOCHASTIC PROCESSES
9561. QUEU IN G  THEO RY
9564. STA TISTICA L ASPECTS OF RELIA BILITY  ANALYSIS
9571. ADVANCED IND USTRIA L AND ENG IN EERIN G  STATISTICS
9572. STATISTICAL DECISION TH EO RY
9573. STATISTICAL M U LTIPLE DECISION PROCEDURES
Industrial and Labor Relations
610. ECONOMIC AND SOCIAL STATISTICS 
614. TH EO RY  OF SAMPLING
Mathematics
571. PROBABILITY
572. STATISTICAL INFERENCE
574. ADVANCED PROBABILITY
575. INFORM A TIO N  TH EO RY
673. ANALYSIS OF VARIANCE
674. DESIGN OF EXPERIM EN TS
675. STA TISTICA L ESTIM A TIO N
676. DECISION FUNCTIONS 
677-678. STOCHASTIC PROCESSES
Plant Breeding and Biometry
513. DESIGN OF EXPERIM EN TS I
514. DESIGN OF EXPERIM EN TS II
517. LINEAR ESTIM A TIO N  AND TESTS OF HYPOTHESIS
518. SPECIAL TOPICS IN  SEQUENTIAL SAMPLING, BIOASSAY, 
N ON PA RA M ETRIC STATISTICS, ETC.
519. STA TISTICA L GENETICS
VEGETABLE CROPS
Faculty: Elmer E. Ewing, John  D. H artm an, Frances M. R. Isenberg, W illiam
C. Kelly, Philip  A. Minges, Peter L. M inotti, H enry M. M unger, Edwin B. 
Oyer, Jim  L. Ozbun, Roger F. Sandsted, Raymond Sheldrake, R obert D. Sweet, 
Leonard D. Topoleski, Donald H. Wallace.
At Geneva: Donald W. Barton, M ichael H. Dickson, Gerald A. M arx, N athan
H. Peck, R ichard W. Robinson, Stanton Shannon, M orrill T . V ittum .
At R iverhead: Stewart L. Dallyn.
Field Representative: Edwin B. Oyer, 103 E. Roberts Hall.
M AJOR AND M INO R SUBJECT 
Vegetable Crops
ADMISSION REQ UIREM EN TS. Admission to the Field is based on the 
quality  and nature of the applicant's p rio r train ing  as well as on letters of 
recom mendation. It is not necessary for the previous train ing  to have been in 
horticulture. More im portant is a good background in biological and agri­
cultural sciences together w ith an interest in economic plants. Farm  experience 
is an advantage.
LANGUAGE REQ UIREM ENTS. A lthough there is no specific foreign lan ­
guage requirem ent by the Field, the Special Com m ittee may recom mend or 
require proficiency in a foreign language in individual instances depending on 
the candidate’s objectives and previous training.
EXAM INATION REQ UIREM EN TS. For the Ph.D. degree the Field requires 
three oral examinations: qualifying. Admission to Candidacy, and a Final 
Exam ination on the thesis. In certain cases the Special Com mittee may 
require additional exam inations.
T he qualifying exam ination is taken early in the program, preferably no 
later than the second term of residence, and is utilized in p lanning the s tuden t’s 
future course of study. Those in a Cornell M.S. degree program  can utilize
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the final exam ination for th a t degree as a qualifying exam ination, provided 
a representative of the second m inor subject participates in the exam ination.
T he Admission to Candidacy Exam ination covers prim arily  course work. 
It m ust be taken at least two terms in advance of the anticipated  date of 
completion of the thesis investigation.
T h e  Final Thesis Exam ination is taken upon  com pletion of the w ritten  
presentation of the thesis research.
TEA CH IN G  R EQ U IREM EN T: All M.S. and Ph.D. degree candidates in the 
Field of Vegetable Crops will be required  to obtain teaching experience 
before the granting  of the degree.
Research and Study
Research and study in the Field of Vegetable Crops involves the application 
of scientific knowledge and m ethods to the solution of problem s in the 
production, handling, processing, and m arketing of vegetables including 
potatoes and dry beans. T he graduate program  provides tra in ing  not only in 
research bu t also in teaching and extension. Many staff mem bers do teaching 
an d /o r  extension in addition to research. T hey may be selected as Special 
Com m ittee chairm en or members. Assistantships are available for train ing  and 
experience in  research, teaching, and extension.
Members of the stall are com petent to direct research in many subjects and 
problems. T h e  following is a partia l listing of their interests:
Professors Kelly, Minges, Oyer, and Sandsted: vegetable crop physiology and 
production.
Professors Barton, Dickson, M arx, M unger, Robinson, and Wallace: breeding 
genetics, and variety performance.
Professor Sweet: chemical weed control.
Professor Isenberg: postharvest physiology, biological aspects of handling  and 
m arketing vegetables.
Professor H artm an: biological and food technological aspects of m arketing, 
objective and subjective m easurem ent of color, flavor, and texture. 
Professor Sheldrake: p lan t growing structures and methods.
Professor Topoleski: youth extension work.
Professor V ittum : climatology and soil-plant-w ater relationships.
Professor Peck: m ineral nu trition , fertilization, and cu ltu ral practices. 
Professors Ozbun and Shannon: biochemistry, n u trition , and physiology. 
Professor M inotti: m ineral nu trition , muck studies, breeding.
Professor Dallyn: potatoes—blackspot, storage, sprout inhibitors, cooking 
quality. O ther vegetables—cultural methods, fertilization, irrigation, chem i­
cal weed control.
Professor Ewing: potatoes, especially the interrelations am ong p lan t growth 
substances, enzyme and nucleic acid metabolism , and changes in  plants and 
tubers.
Courses
Specific course requirem ents are determ ined on an individual basis by the 
Special Committee. T he courses listed below are usually taken by Ph.D. degree 
candidates. For those w ith little specialized course work in vegetable crops, 
additional courses at the 100-200 level are suggested. (See the Announcement 
of the College of Agriculture for details.)
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401. VEGETABLE CROP PHYSIOLOGY
Fall term . Credit four hours. Prerequisites: Vegetable Crops 211 and Biological 
Sciences 240 or their equivalent. Lecture, M W F 11:15. Laboratory, M 2—1:25. 
Professor Kelly.
T he physiological bases of cultural practice and the application of these 
principles to problem s in vegetable production. O riginal litera tu re is used 
to illustrate the principles involved. Experim ental m aterial is studied in 
the laboratory to amplify lecture topics. Subjects discussed include: m ineral 
n u trition  as influenced by fertilization program s and crop sequence; n u trien t 
interactions and induced deficiencies; growth and developm ent; flowering; 
fru it setting; growth correlation; senescence; sex expression; photoperiodism ; 
vernalization; and environm ental factors affecting growth.
412. POST-HARVEST HANDLING AND M ARKETING,
ADVANCED COURSE
Fall term . Credit four hours. Lectures, T  T h  11:15. East Roberts 222. Labora­
tory, T  or W 2-4:25. East Roberts 223. Professor H artm an.
Principles and procedures involved in the distribution , processing, and 
quality  m aintenance of vegetables from harvest to the ultim ate consumer. 
Development, validation, and use, present and prospective, of instrum ental 
measurements of color, texture, and flavor in vegetables. Specifications, 
purposes, and utilization of quality  standards by food and health-control 
governm ental agencies, by food m anufacturers, and by research organizations. 
Laboratories include some field trips to see commercial operations. T he course 
has the same lectures and laboratories as 212, b u t requires discussion periods 
and special readings and reports.
413. KINDS AND VARIETIES OF VEGETABLES
Fall term . Credit three hours. Given in even-num bered years. Prerequisite: 
permission to register. Lecture and laboratory, T h  F 2-4:25. Two days of 
laboratory work preceding the beginning of regular instruction are required. 
Notify the instructor of in tention  to take this course early in September. 
Professor Minges.
Designed to help students achieve proficiency in the evaluation of vegetable 
varieties through study of their origin, characteristics, adaptation, and usage. 
An im portan t part of the course is the study of crops in the field. T he vege­
table seed industry is also discussed.
429. SPECIAL TOPICS IN PLA NT SCIENCE EXTENSION 
Spring term. Credit one hour. (Additional credit by special arrangem ent.) 
Offered in even-num bered years. Lecture, F 8. Discussion period to be arranged. 
Professor Minges.
Designed for students in the several p lan t science specialties who wish to 
acquire a knowledge of extension activities in p reparation  for careers in 
extension and associated work, such as research and technical work in both 
public and commercial organizations. Topics are related to extension in o ther 
countries as well as in the U nited States. Staff mem bers from o th er Plant 
Science D epartm ents collaborate in teaching the course.
501. RESEARCH M ETHODS IN VEGETABLE CROPS 
Spring term . Credit three hours. Given in odd-num bered years. Prerequisite: 
Vegetable Crops 401. It is recommended th a t P lant Breeding 510 and 511 
precede or accompany this course. Lectures, M W F 9:05. Professor Kelly. 
A study of research techniques peculiar to vegetable crops.
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601. SEMINAR
Fall and spring terms. R equired  of graduate students taking either a m ajor 
or m inor in this D epartm ent. T h  4:30. Members of D epartm ental staff.
610. SPECIAL TOPICS IN VEGETABLE CROPS
Fall and spring terms. C redit to be arranged. For graduate students w ith 
special interest in p lan t physiology. Prerequisite: permission to register. 
Assistant Professor Ozbun.
Weekly discussions of current topics in p lan t physiology as related to 
vegetable crops. Students will be required  to present oral reports on current 
litera ture and to prepare and present a research proposal.
VETERINARY MEDICINE
Faculty: M arion Anders, Max J. G. Appel, A rth u r L. Aronson, Jam es A. 
Baker, John  Bentinck-Smith, Em m ett N. Bergman, Clyde I. Boyer, Jr., 
Dorsey W. Bruner, Bruce W . Calnek, Samuel G. Cam pbell, Leland E. C ar­
michael, Alison P. Casarett, Cyril L. Comar, Peter H. Craig, John  F. C um ­
mings, A. Gordon Danks, Donald D. D elahanty, A lexander de L ahunta, Alan 
Dobson, H enry O. D unn, H oward E. Evans, Ju liu s Fabricant, Francis H. Fox, 
Edgar L. Gasteiger, Jack C. Geary, Jay R. Georgi, Jam es H. Gillespie, R obert 
E. Habel, Stephen B. H itchner, R obert F. Kahrs, Francis A. Kallfelz, R obert 
M. Kenney, R obert W. Kirk, L ennart P. Krook, Kyu M. Lee, Frederick W. 
Lengemann, Ellis P. Leonard, Philip  P. Levine, K enneth McEntee, Louis L. 
Nangeroni, Neil L. Norcross, Fernando M. N oronha, Malcolm C. Peckham, 
George C. Poppensiek, John  Post, Charles G. R ickard, Stephen J. Roberts, 
George E. Ross, Jr., O. W olfgang Sack, H erbert F. Schryver, Alvin F. Sellers, 
Ben E. Sheffy, Charles E. Stevens, Daniel N. T apper, Jo h n  B. Tasker, Jo h n  C. 
Thom pson, Jr., R obert H. W asserman, John  H. W hitlock, A lexander W inter, 
John  F. W ootton.
Field Representative: L ennart Krook, E-311 V eterinary College.
M AJOR AND M INOR SUBJECTS
Animal Physiology V eterinary M edicine
Im m unochem istry V eterinary Obstetrics and Diseases of
Parasitology the Reproductive Organs
Pathogenic Bacteriology V eterinary Pathology
Physical Biology (including Radia- V eterinary Pharmacology
tion Biology) V eterinary Surgery
V eterinary Anatomy V eterinary Virology
Applicants for graduate study from countries o th er th an  the U nited  States 
and Canada are requested to include in their credentials the results of the 
G raduate Record Exam ination (Aptitude) Test except in cases w here this 
exam ination is not given in reasonable proxim ity to the studen t’s home. W hen 
the G raduate Record Exam ination is not available, the student is requested to 
subm it instead the results of the College Entrance Board Exam ination 
(Scholastic A ptitude Tests).
For the M aster’s degree a reading knowledge of an appropria te  language 
is desirable b u t not required.
A candidate for the degree of Ph.D. m ust dem onstrate reading ability in 
a t least one language o ther than  English at the m inim um  level established 
by the Language Board of the G raduate Faculty. T his language requirem ent
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m ust be completed before the Exam ination for Admission to Candidacy. T he 
studen t’s Special Com m ittee selects the language appropria te  to his area of 
study and can require additional languages or a h igher degree of proficiency 
in language in order to achieve professional competence.
In addition to the Admission to Candidacy and Final Thesis Exam inations 
required by the G raduate School, all Ph.D. degree candidates m ust pass a 
qualifying exam ination required  by the Field. T he la tte r precedes the A d­
mission to Candidacy exam ination and usually occurs du ring  the second 
semester of work.
Facilities for graduate study and research in all areas of basic and applied 
veterinary medicine offer many un ique opportunities. In addition  to the 
excellent University libraries, the College has a specialized collection of over 
33,000 volumes and 570 curren t periodicals. A large and varied clinic rep re­
senting all domestic anim als is available as a source of m aterial. In  addition 
to the anim al quarters, pastures, and laboratories on the m ain campus, the 
College operates several farms and research facilities w ithin close proxim ity. 
These include the virus disease laboratories, poultry disease facilities, sheep 
and cattle disease farms, and the rad iation  biology laboratory.
G raduate students may work for the M.S. or Ph.D. degrees, or the D.Sc. in 
V.M. (Doctor of Science in V eterinary Medicine). T he la tter degree is char­
acterized by a professional ra th er than  a research objective. (See the Announce­
ment of the New York State Veterinary College for a full description of the 
requirem ents.) A student who holds the D.V.M. degree from a recognized col­
lege in the U nited States or Canada may transfer one year’s residence credit for 
th a t work tow ard the Ph.D. degree. In the clinical areas, only candidates w ith 
the D.V.M. degree are accepted for graduate work.
Courses
ANATOMY
Professors de L ahunta, Evans, H abel, Sack.
Facilities are provided for graduate study in all branches of the science 
of anatom y as they pertain  to domestic and laboratory anim als and wild 
vertebrates. Study and research are encouraged in o ther fields of veterinary 
science and anim al biology which employ m orphological techniques in  the 
determ ination  of experim ental results. G raduate students have the o p por­
tun ity  to gain valuable experience and stim ulation by taking p art in teaching 
activities.
T he basic requirem ents for a m ajor in veterinary anatom y include: (1) 
satisfactory com pletion of the professional courses in gross, microscopic, 
neuro-, and developm ental anatom y of the domestic animals, or equivalent 
formal instruction; (2) partic ipation  in the departm ental seminars; (3) advanced 
course work selected from the offerings of the University to suit the special 
objectives of the student; (4) a thesis which gives evidence of a thorough 
review of the litera tu re  and a com petent treatm ent of the research problem .
505. NEUROANATOM Y
Spring term . Credit two hours. Associate Professor de L ahunta, Assistant Gray.
A m orphological and functional study of the central nervous system of the 
domestic animals.
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507. DEVELOPM ENTAL ANATOMY AND HISTOLOGY
Fall term . C redit four hours. Prerequisites: course work equivalent to th a t 
required  for admission to the V eterinary College, plus com pletion of or con­
curren t registration in 501 or 900, or Zoology 321. A lim ited num ber of non- 
veterinary students will be adm itted  by perm ission of the instructor. Associate 
Professor de L ahunta, Assistant Professor Cummings, Assistant Gray.
Students are provided w ith serial sections of the chick and pig  for laboratory 
use. T he biology of the cells and tissues is illustrated w ith m aterial taken 
from the domestic animals.
508. M ICROSCOPIC ANATOMY
Spring term . C redit four hours. Prerequisites: 507 plus com pletion of or con­
curren t registration in  502 or 900 or Zoology 322. A lim ited n u m ber of non- 
veterinary students will be adm itted  by perm ission of the instructor. Assistant 
Professor Cummings, Assistant Gray.
T h e  microscopic structure of the organs and the m orphologic evidence of 
their function are described and illustrated  w ith preparations from the 
domestic animals.
605-606. ADVANCED ANATOMY
Fall and spring terms. C redit to be arranged. Prerequisites: 501, 502, 507, and 
508 o r sim ilar p reparation  in com parative anatom y and histology. Professors 
H abel and Evans, Associate Professors Sack and de L ahunta.
An opportun ity  for advanced study under personal direction.
900. V ER TEBRA TE MORPHOLOGY
Fall term . Credit three hours. Prerequisite: a course in zoology or biology. 
Professor Evans.
Designed prim arily  for graduate students in anim al husbandry, n u trition , 
conservation, and zoology. Laboratory assignments include the dissection of 
the dog, cow, and chicken.
AVIAN DISEASES
Professors Calnek, Fabricant, H itchner, Levine, Peckham.
T h e facilities for research in Avian Diseases on the cam pus include offices, 
diagnostic and general laboratories, and a disease isolation bu ild ing holding 
forty-one tigh t pens. A poultry  disease research farm  located on Snyder H ill, 
three miles from the campus, contains a w ell-equipped laboratory build ing 
and m any small isolation buildings for work w ith less contagious diseases. A 
disease free breeding flock is also m aintained for production of chickens and 
fertile eggs. Field m aterial from the Ithaca and the four regional branch 
diagnostic laboratories is readily available.
T h e  V eterinary College in cooperation w ith the Long Island Duck Research 
Cooperative, Incorporated, operates a fully equipped diagnostic and research 
laboratory for duck diseases at Eastport, Long Island. Living quarters at the 
laboratory are available for graduate students and investigators.
750. DISEASES OF POULTRY
Spring term . Credit three hours. Professor Levine.
R equired  of veterinary students. Diseases of domestic poultry and o ther 
birds are studied w ith special emphasis on differential diagnosis and control. 
Fresh and preserved specimens from the Poultry Diagnostic Clinic are 
presented during  the laboratory period.
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896-897. CLINICS ANCILLARY 
Fall and spring terms.
A poultry disease diagnostic clinic open five and one-half days per week 
receives specimens from the surrounding area subm itted by poultrym en, 
veterinarians, and poultry  service men. Post-mortem exam inations and m icro­
biological techniques are employed to arrive at a diagnosis and to render 
assistance for disease control on the farm.
ADVANCED W ORK
G raduate students taking a m inor in avian diseases may take advanced work 
with credits to be arranged.
LARGE ANIMAL MEDICINE, OBSTETRICS, AND  
SURGERY
Professors Danks, Delahanty, Fox, Kahrs, Kenney, McEntee, Norcross, Roberts, 
W inter.
Courses are offered covering the general subjects of medicine, obstetrics, 
radiology, and surgery. T he patients in the A m bulatory Clinic, the Large 
Animal Surgical Clinics, and the M astitis Control Program  supply an ab u n ­
dan t source of valuable research m aterial th a t is studied in cooperation w ith 
o ther departm ents in the College. T his is particularly true  in bacteriology, 
virology, parasitology, pathology, neurology, and m etabolic diseases.
T he D epartm ent has strong research program s in mastitis, especially in  the 
field of im m unochem istry, and in reproductive diseases of cattle. Two experi­
m ental herds of cattle are available for research in these areas.
T h e  graduate program  is designed to provide train ing  in research m ethods 
in preparation  for a career in teaching or research.
740. EPIDEM IOLOGICAL M ETHODS
Fall term . Credit two hours. Assistant Professor Kahrs.
A lecture course dealing w ith health  and disease from a herd, flock, com ­
m unity, or population  standpoint and emphasizing the use of knowledge 
about etiology, transmission, and d istribu tion  of disease in the developm ent 
of preventive measures and control programs.
938. REPROD UCTIV E PATHOLOGY
Fall term  of even-num bered years. C redit two hours. Prerequisites: Courses 
630, 631, 632, and 633. Professor McEntee.
T his is an advanced course in reproductive pathology of both  m ale and 
female domestic anim als with equal emphasis on gross and microscopic lesions 
of their genital tracts.
970-971. ADVANCED W ORK IN REPR O D U C TIV E PATHOLOGY AND 
BACTERIOLOGY, M EDICINE, OBSTETRICS, AND SURGERY 
Fall and spring terms. Credit one to three hours, by appointm ent. Professors 
M cEntee, W inter, Roberts, Fox, D elahanty, Associate Professors Loomis and 
Kenney, and Senior Research Associate D unn.
Properly prepared students may undertake special problem s or receive 
special assignments in the field of reproductive pathology, microbiology, 
medicine, obstetrics, and surgery.
T he rem ainder of the courses offered by the D epartm ent of Large Animal 
Medicine, Obstetrics, and Surgery are prim arily  designed for the veterinary
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undergraduate student. Since most of these students are in at least their fifth 
or sixth year of college, the offerings are a t a g raduate level. Most of these 
courses require as prerequisites m any basic undergraduate courses offered in 
the V eterinary College; they are not generally open to non-veterinary students 
in  the G raduate School. See the Announcement of the New York State Vet­
erinary College or consult the professors offering the courses for m ore detailed 
inform ation on the following courses.
570. H ISTORY OF V ETERINARY M EDICINE
670. FUNDAM ENTALS OF ROENTGENOLOGY
671, 770. O BSTETRICS AND G EN ITA L DISEASES 
771, 772, 870, 871. DISEASES OF LARGE ANIMALS
773, 774, 775. GENERAL AND SPECIAL SURGERY AND SURGICAL 
EXERCISES
872. JU RISPRUD ENCE, ETHICS, AND BUSINESS M ETHODS 
MICROBIOLOGY
Professors Baker, Bruner, Cam pbell, Carm ichael, Gillespie, Lee, Poppensiek, 
Sheffy.
T he laboratories are well equipped w ith m odern apparatus providing oppor­
tun ity  for advanced work for those students who are properly prepared in 
pathogenic microbiology, im m unity, im m unochem istry, and virology.
340. PA THO G EN IC BACTERIOLOGY
Spring term  of odd-num bered years. C redit four hours. Professor Gillespie and 
Associate Professor W inter.
Includes microbiology, virology, and immunology.
941. SEROLOGY
Spring term  of even-num bered years. C redit two hours. L im ited to eight 
students, w ith preference given to graduate students. Permission to register 
m ust be obtained before the end of the preceding (fall) term . Prerequisites: 
340 or 640, and 641. Professors B runer and Campbell.
Includes com plem ent fixation, conglutination com plem ent absorption, 
hem agglutination inhibition, precipitation, fluorescent antibody techniques, 
neonatal isoerythrolysis, and the antigenci analysis of Salmonella cultures.
942-943. ADVANCED W ORK IN BACTERIOLOGY, VIROLOGY, OR 
IMMUNOLOGY
Fall and spring terms. C redit one to three hours, by arrangem ent.
Properly prepared  students may undertake special problem s or receive 
special assignments.
944. IM M UNOCHEM ISTRY
Spring term . Credit three hours. Registration by permission. Associate Professor 
Norcross.
Lectures include quantitative aspects of the antibody-antigen reaction, 
physical and chemical properties of antibodies and antigens, the mechanisms
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of hypersensitivity, and tissue im m unity. L aboratory experim ents illustrate 
the phenom ena covered in the lectures and familiarize the student with 
selected imm unochem ical techniques.
945. ANIMAL VIROLOGY AND TISSUE C U L TU R E  M ETHODS 
Spring term  of odd years. Credit one to four hours, by arrangem ent. T hree  
credit hours for two lectures and one discussion section; one credit h o u r for 
one laboratory period. Courses 340 an d /o r  630 and 640 are considered p re­
requisites, except under special circumstances. Permission to register required. 
Associate Professors Lee and Carmichael.
Lectures will include the biology of anim al viruses with emphasis on topics 
of general significance. Laboratory exercises emphasize m ethods of tissue 
culture preservation of cell lines, and the application of tissue culture m ethods 
to virology.
946. M ICROBIOLOGY SEMINAR
Fall and spring terms. No credit. Associate Professor W inter. R equired  of all 
graduate students.
PATHOLOGY
Professors Bentinck-Smith, Boyer, Georgi, Krook, N oronha, Post, Rickard, 
W hitlock.
T he laboratories are well equipped for advanced work in pathological 
anatomy, histochemistry, parasitology, tissue culture, and electron microscopy. 
T he D epartm ent operates diagnostic facilities in which a large num ber of 
specimens for pathological, microbiological, and serological exam inations are 
subm itted. Principal emphasis is placed on necropsy and clinical pathology, 
nu tritional pathology, parasite ecology, laboratory anim al disease, and cancer 
research.
630. GENERAL PATHOLOGY, LECTURES
Fall term . Credit two hours. Prerequisites: 507 and 508 or the equivalent. In 
addition, it is desirable th a t the student shall have had at least one year’s work 
in anatom y and physiology. In special cases of students who are m ajoring in 
biology and expect to take no fu rther work in pathology, these prerequisites 
may be waived in part. However, when this is done, the course will no t be 
accepted as a prerequisite for o ther courses. Professor Rickard.
631. GENERAL PATHOLOGY, LABORATORY
Fall term . Credit two hours. Prerequisite: Course 630 m ust be taken sim ul­
taneously or have been completed previously. Professor Rickard.
632. SPECIAL PATHOLOGY LECTURES
Spring term. Credit two hours. Prerequisite: Course 631.
633. SPECIAL PATHOLOGY LABORATORY
Spring term . Credit three hours. Prerequisite: Course 632 m ust be taken 
sim ultaneously or have been com pleted previously. W ork in hematology is 
included.
635. ANIMAL PARASITOLOGY
Spring term . Credit two hours. Prerequisite: a course in zoology or biology. 
Professor W hitlock.
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A systematic study of the helm inth  and arth ropod  parasites of domestic 
anim als w ith particular emphasis on the identification and bionomics of the 
forms of veterinary im portance.
636. CLINICAL PATHOLOGY
Spring term. Credit two hours. Professor Bentinck-Smith.
M orphological studies of blood, cerebrospinal fluid, transudates, exudates, 
and urine.
731-732. APPLIED PARASITOLOGY
Fall and spring terms. Fall term , credit two hours. Spring term , credit one 
hour. O pen only to veterinary students. Prerequisite: Course 635. Associate 
Professor Georgi.
An organized study of the parasitic diseases of domestic anim als w ith 
particular emphasis on the features of diagnostic im portance. Special atten tion  
will be given to the laboratory and post-m ortem  techniques th a t are of value 
in applied parasitology.
930. PATHOLOGY SEMINAR
Fall and spring terms. No credit. R equired  of all g raduate students in 
Pathology.
931. PATHOLOGY OF N U T R IT IO N A L  DISEASES
Spring term . Credit th ree hours. Designed prim arily  for graduate students of 
n u trition . Prerequisites: Courses 630 and 631. Professor Krook.
932-933. ADVANCED W ORK IN ANIMAL PARASITOLOGY 
Fall and spring terms. C redit one to three hours, by arrangem ent. For 
advanced students. Prerequisite: 635. Professor W hitlock and Associate P ro ­
fessor Georgi.
Special problems concerned w ith the parasites of domestic animals.
936-937. ADVANCED W ORK IN PATHOLOGY
Fall and spring terms. C redit one to th ree hours, by appointm ent.
Properly p repared students may undertake special problem s or receive 
special assignments.
938. REPRO D U CTIV E PATHOLOGY
Fall term  of even-num bered years. C redit two hours. Prerequisites: Courses 
630, 631, 632, and 633. Professor McEntee.
939. IN T R O D U C T IO N  T O  LABORATORY ANIM AL M EDICINE 
Spring term  of even years. C redit two hours. R egistration by permission. 
Professor Boyer.
A graduate course designed prim arily  to emphasize the use of laboratory 
anim als as tools in  biological research. Dogs, cats, mice, rats, guinea pigs, 
hamsters, rabbits, nonhum an prim ates, poultry and several unusual species 
will be considered. T he course will provide an in troduction  to m anagem ent 
and disease control as well as inform ation on certain aspects of the com parative 
anatomy, ecology, behavior, and genetics of these anim als. T h e  selection of 
species for research as well as an appreciation of the scope and  m ethodology 
used in  the field of laboratory anim al m edicine w'ill be covered.
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PHYSICAL BIOLOGY
Professors Casarett, Comar, Craig, Gasteiger, Georgi, Lengem ann, T apper, 
Thom pson, Wasserman.
M aster’s degree and doctoral candidates may be accepted w ith a m ajor in 
physical biology (or radiation biology). Emphasis is given to the developm ent 
of m ethods and application of physical concepts to problems of norm al and 
abnorm al metabolism. Excellent facilities are available for work w ith labora­
tory and domestic anim als and especially in all aspects of the use and effects 
of radiation. Some of the areas presently under active research include: fission 
product metabolism; biological effects of radiation , m ineral metabolism ; 
transport processes; central nervous system physiology; receptor physiology; 
use of radioisotopes in biological and clinical research; problems of radio­
active contam ination of the food chain.
Candidates are expected to have a strong background in biological sciences 
and either to have had, or to be in a position to take, one year of the following 
courses: physical chemistry, physics, biometry, and calculus.
It is recommended th a t those candidates for the M aster’s degree who expect 
to become candidates for the doctorate study one or more foreign languages.
920. ELEM ENTS OF PHYSICAL BIOLOGY
Fall term. Credit three hours. Prerequisites: basic courses in physics, chemistry, 
biology, calculus, or consent of the instructor. Professor Com ar and staff.
Lectures on atomic, m olecular, and cellular aspects of m atter; physiochemi- 
cal concepts in biology; m em brane phenom ena; m athem atical approaches, 
com partm ental analysis; tissue culture; inform ational macromolecules; b io­
logical coding and control.
921. RADIOISOTOPES IN BIOLOGICAL RESEARCH—
PRINCIPLES AND PRACTICE
Spring term. Credit four hours. Prerequisites: a course in quantitative chem ­
istry and permission of the instructor. Professor Lengemann and staff.
Lectures, dem onstrations, and laboratory on the fundam entals of atomic 
energy procedures and applications to biological research.
922. BIOLOGICAL EFFECTS OF RA D IA TIO N
Fall term. Credit three hours. Assistant Professor Casarett.
Lectures and dem onstrations on rad iation  physics, radiation  chemistry, 
radiation  effects at the cellular level, radiation  effects in m ulticellu lar organ­
isms, genetic effects of radiation , and radioprotective and radiom im etic 
substances.
923. BIOLOGICAL MEMBRANES AND N U T R IE N T  TRANSFER 
Spring term . Credit two hours. Prerequisites: anim al or p lan t physiology, 
quantitative and organic chemistry, physics, and consent of instructor. Cellular 
physiology and elem entary physical chemistry desirable. Professor W asserman.
An introduction  to elem entary biophysical properties of biological m em ­
branes, theoretical aspects of perm eability and transport, and mechanism 
of transfer of inorganic and organic substances across intestine, placenta, 
kidney, erythrocytes, bacteria, and o ther biological systems.
924. FU N CTIO NA L ORGANIZATION OF T H E  NERVOUS SYSTEM 
Fall term . Credit three hours for lecture, two hours for laboratory. Pre­
requisites: physiology, organic chemistry, physics, an d /o r consent of the 
instructor. Physical chemistry and neuroanatom y desirable. Professor Gasteiger.
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Function of the nervous system will be considered prim arily  from an electro- 
physiological viewpoint. W here appropria te, im portan t studies of reflexology, 
chemical and feedback control, and com parative anatom y will be utilized. 
L aboratory studies will include electrical activity of cells, reflexes, decerebrate 
rigidity, acoustic m icrophonic response, subcortical stim ulation, and evoked 
and spontaneous cortical activity.
926. PHYSICAL BIOLOGY G RADUATE SEMINAR
Fall and spring terms. C redit one hour. Professor Com ar and  staff.
927. SEMINAR—SPECIAL TOPICS IN  PHYSICAL AND 
R A D IA TIO N  BIOLOGY
Fall and spring terms. C redit one hour. Assistant Professor Casarett.
PHYSIOLOGY, BIOCHEMISTRY AND PHARMACOLOGY
Professors Anders, Arion, Aronson, Bergman, Dobson, N angeroni, Sellers, 
Stevens, W ootton.
O pportunities are offered for p u rsu it of graduate study tow ard the M.S. 
and Ph.D. degrees in  the areas of physiological chemistry, physiology, and 
pharmacology. Areas of active research include enzyme kinetic studies, ab ­
sorption from the digestic tract, carbohydrate and fat m etabolic studies in 
rum inants, chelation of heavy metals in  the anim al body, chelate toxicity, 
electrolyte metabolism  in digestive tract disease in  rum inants, and gastric 
blood flow.
T h e  M.S. degree is advised prio r to undertak ing  work for the Ph.D. degree in 
the m ajority  of instances. T h e  m inor subjects for the M asters’ and Ph.D. 
degrees are taken in departm ents outside the Field of the m ajor.
511. PHYSIOLOGY
Spring term . Credit three hours. Prerequisites: 510, 501, and 502, or Vet­
erinary  M edicine 900, o r Biological Sciences 321-322 and Biochemistry 401. 
T  T h  F 8. Professors Dobson, Nangeroni, Stevens, Bergman, Sellers.
Physiology of cells, muscle, nerve, nervous system, digestive system, urine 
secretion, and tem perature regulation.
610. PHYSIOLOGY
Fall term . Credit three hours. Prerequisite: Course 511. T  T h  F 8. Professors 
Sellers and Bergman.
Physiology of blood, lym ph, circulation, respiration, endocrine organs, 
and reproduction.
612. PHARMACOLOGY
Second year, spring term . C redit six hours. Prerequisites: A natom y 501, 502, 
505, 507, 508; Physiology 510, 511, 610, 611; Pathology 630 and  631, or
consent of the instructors. Associate Professors Aronson and Anders.
T h e  prim ary emphasis of this course is on the physiological disposition
and mechanism of action of drugs.
613. TOXICOLOGY
Spring term . Credit one hour. Prerequisite: consent of the instructor. Associ­
ate Professors Aronson and Anders.
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910. SPECIAL PROBLEMS IN  PHYSIOLOGY 
Fall term. Credits to be arranged.
911. SPECIAL PROBLEMS IN PHYSIOLOGY 
Spring term . Credits to be arranged.
912. RESEARCH
Fall term . Credits to be arranged.
913. RESEARCH
Spring term . Credits to be arranged.
914. EXPERIM EN TA L PHYSIOLOGY FO R GRADUATE STUDENTS 
Fall term . Credit three hours. A lternate years. Prerequisites: 510, 501, and  502, 
o r 900, or Biological Sciences 321-322 and Biochemistry 401. Co-registration in 
V eterinary M edicine 610 and consent of the instructor are required. Regis­
tration  lim ited. Associate Professor Nangeroni.
915. M ETHODS IN PHYSIOLOGICAL RESEARCH
Spring term . Credit four hours. Prerequisites: Biological Sciences 414 and a 
course in  biochemistry, or V eterinary Medicine 914, o r the equivalent and 
consent of the instructor. Enrollm ent lim ited. Professor Sellers and staff.
T he course will emphasize principles and application of physiological 
methods for m easurem ent of organ and tissue functions related to digestion, 
absorption, distribution , metabolism , and excretion.
916. PHYSIOLOGICAL DISPOSITION OF DRUGS AND POISONS 
Spring term. Credit three hours. Prerequisites: a course in biochemistry and 
consent of instructor. Associate Professor Anders and staff of Toxicology 
T ra in in g  Program.
Lectures on the absorption, d istribution , metabolism , excretion, and selective 
toxicity of drugs as well as consideration of environm ental aspects on the 
problem of toxicology.
SMALL ANIMAL MEDICINE AND SURGERY
Professors Kirk, Leonard, Ross.
G raduate students may elect to work for the M.S. degree, the Ph.D. degree, 
o r for the D.Sc. in V.M. Special subjects of study include general and advanced 
canine medicine, general canine surgery, canine orthopedic surgery, and breed­
ing diseases of small animals. Basic work in any one of these special areas will 
be reviewed, and advanced work will be given on an assignment basis. M inor 
subjects are required  in one o r m ore areas of the basic sciences.
Because of the close integration of the Small Animal Clinic w ith the D epart­
m ent, it is possible for the graduate student to have access to research m aterial 
for w hatever project he m ight like to undertake. T h e  facilities are adequate 
for graduate study and research through the cooperation of o ther departm ents 
w ithin the College.
Only candidates w ith the degree of D.V.M. or its equivalent are accepted, 
and the language requirem ent for the various degrees is the same as th a t 
required  in the general Field of V eterinary Medicine.
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ZOOLOGY
Faculty: Jo h n  M. Anderson, A ntonie W. B ladder, LaM ont C. Cole, H ow ard E. 
Evans, Perry W. G ilbert, Samuel L. Leonard, Edward C. Raney, B ernard V. 
Travis, W illiam  A. W im satt.
Field Representative: Antonie W. B ladder, 318 Stimson Hall.
M AJOR AND M INO R SUBJECTS 
Animal Cytology Embryology
Com parative and Functional Endocrinology
Anatomy Histology
Ecology Invertebrate Zoology
ADMISSION REQ UIREM EN TS. Applicants for admission to graduate study 
in  zoology m ust subm it scores of the G raduate Record Exam inations A ptitude 
and Advanced Biology Tests. I t is im portan t th a t the exam ination be taken 
as early as possible in the year of application and th a t scores be subm itted 
not later than  m id-February.
All applicants should have com pleted the equivalent of a w ell-rounded 
college m ajor in  zoology and should have some foundation in the particular 
phase of zoology they desire to pursue. Courses in organic chemistry, 
elem entary physics, and calculus should also have been com pleted. A lthough 
an exceptional student may be adm itted  w ithout having finished one or more 
of these requirem ents, he should then expect to rem ain in residence beyond 
the m inim um  period to make up the deficiencies.
LANGUAGE R EQ U IR EM EN T. For the M aster’s and Ph.D. degrees, p ro ­
ficiency is required  in French, Germ an or Russian; o ther languages may be 
used only by special permission. For foreign students whose native language 
is no t English, there is no language requirem ent for the M aster’s degree, bu t 
proficiency in  French, German or Russian is required for the Ph.D. degree.
EXA M IN A TIO N  REQ UIREM EN TS: Exam inations for graduate candidates 
are described on p. 12 of this Announcement.
Research and Study O pportunities
T h e Field of Zoology offers excellent opportun ities for graduate study and 
research in  all phases of zoology, b u t particularly  in the descriptive and 
experim ental aspects of the following special subjects: com parative and verte­
b ra te  anatom y w ith emphasis on the functional approach, developm ental 
biology, endocrinology, general ecology, histology and descriptive embryology, 
invertebrate zoology, parasitology, and systematics and biology of fish.
Members of the staff are especially qualified to direct research in subjects 
listed, b u t research need not be lim ited to these subjects. T h e  research 
interests of the members of the staff are broad; in general they may be 
summarized as follows:
J. M. Anderson: general and com parative anatom y of invertebrates, w ith 
emphasis on the functional histology and histochem istry of organ systems.
A. W . Blackler: origin of sex cells and nucleo-cytoplasmic interaction  in 
developm ent.
L. C. Cole: general ecology with special emphasis on population  phenom ena 
and the m athem atical theory of populations.
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H. E. Evans: comparative vertebrate m orphology and the prenata l develop­
m ent of the dog.
P. W. Gilbert: vertebrate functional anatomy, i.e., correlation of habits and 
activities of vertebrates w ith their morphology, biology of elasmobranch 
fishes w ith emphasis on reproductive patterns and sense organs.
S. L. Leonard: general endocrinology with special emphasis on the anatom ical, 
physiological, and biochemical aspects of the mechanisms of horm one action, 
reproduction, growth and metabolism.
E. C. Raney: systematics, life history, and behavior of Eastern N orth  American 
freshwater and shore fishes.
B. V. Travis: biology and control of arthropods affecting m an, taxonomy of 
parasitic protozoa.
W. A. W im satt: histology, histophysiological, and histochemical approach of 
problems of reproduction, com parative placentation, and hibernation .
For sum m er research grants and assistantships in zoology at the M useum of
N orthern  Arizona, consult the Field Representative.
Courses
Only courses prim arily  of graduate interest are listed.
Students in the Field of Zoology are advised th a t the listing of courses below 
does not necessarily signify th a t all the courses will be offered in 1969-70.
ENTOMOLOGY 351. IN TRO D U CTO R Y  PARASITOLOGY
BIOLOGICAL SCIENCES 412. SPECIAL HISTOLOGY: T H E  BIOLOGY OF 
T H E  ORGANS
Spring term. Credit four hours. Lim ited to eighteen students. Prerequisite: 
Biological Sciences 313 (Histology). Mr. W im satt.
T he microscopic and u ltrastructu ral organization of the principal vertebrate 
organ systems is studied in relation to their developm ent, functional in te r­
action, and special physiological roles. T he organization of the course involves 
student participation  in lecture-seminars and the prosecution of independent 
project work supplem entary to the regular work of the laboratory. T he 
la tte r enables students to gain practical experience w ith histological and histo­
chemical preparative techniques.
ECOLOGY 469. BIOLOGY OF FISHES
513. EXPERIM EN TA L ENDOCRINOLOGY
Fall term . Credit two or three hours. Prerequisites: organic chemistry and 
physiology and consent of the instructor. Mr. Leonard.
Lectures on the anatom y and physiology and the vertebrate endocrine 
glands, glandular interrelationships, mechanisms of horm one action, chemical 
and physiological properties of the hormones, assay methods. Laboratory 
includes small anim al surgery, m icrotechnique for the endocrines, and illus­
trative experim ents on the effect of hormones.
ENTOM OLOGY 551. ADVANCED PARASITOLOGY (PROTOZOA AND 
H ELM INTHS)
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ENTOM OLOGY 552. ADVANCED PARASITOLOGY (MEDICAL 
ENTOM OLOGY)
ECOLOGY 561-562. Q U A N TITA TIV E ECOLOGY 
584. EXPERIM EN TA L EMBRYOLOGY
Spring term . Credit four hours. Prerequisites: Biological Sciences 385 (Animal 
Embryology) and consent of the instructor. Mr. Blackler.
An advanced course in  anim al developm ent in which stress is laid on 
practical m anipulations carried ou t by the students.
Index of Fields of Instructions and 
Major and Minor Subjects
Agronomy, 53
Anatomy, 59, 102; Com parative and 
Functional, 158; at the G raduate 
School of Medical Sciences, 102; 
P lant Morphology and, 66; V eter­
inary, 148 
Animal Breeding, 59, 60 
Animal Cytology, 158 
Animal Genetics, 59 
Animal N utrition , 60 
Animal Physiology, 148 
Animal Science, 60 
A piculture, 84 
A quatic Ecology, 77 
Bacteriology, Pathogenic, 104, 148 
Behavioral Biology, 107 
Biochemistry, 62, 102; at the G rad­
uate School of Medical Sciences, 
102; Insect, 84 
Biom athem atics at the G raduate 
School of Medical Sciences, 65, 103 
Biometry, 115; P lan t Breeding and, 
115
Biophysics at the G raduate School of 
Medical Sciences, 65, 103 
Biostatistics a t the G raduate School 
of Medical Sciences, 65, 103 
Botany, 65; General, 66 
Brain Functions, Theory  of (N euro­
biology), 107 
Breeding, Animal, 59, 60; Plant, 115 
Cell Biology at the G raduate School 
of Medical Sciences, 70, 103 
Cellular Physiology, 113 
Chemistry, Dairy, 74; Insecticide, 84 
Com m unity and Ecosystem Ecology, 
77
Com parative and Functional A nat­
omy, 158 
Com parative Physiology, 113 
Com parative Psychology, 130 
Conservation, 70; Forest, 71; N atural 
Resources, 71 
Cytology, 66; Animal, 158 
Dairy Chemistry, 74 
Dairy Husbandry, 60 
Dairy M anagement, 74 
Dairy Microbiology, 74
Dairy Science, 74 
Developmental Psychology, 130 
Differential Psychology and Psycho­
logical Tests, 130 
Ecology, 158; Com m unity and Eco­
system, 77; General, 77; Insect, 84; 
M arine, 77; Plant, 66; Population, 
77; T errestrial, 77 
Ecology and Evolutionary Biology, 77 
Economic Entomology, 84 
Educational Psychology, 130 
Embryology, 158 
Endocrinology, 158 
Entomology, 84; Economic, 84; and 
Limnology, 83; Medical, 84 
Environm ental Physiology, 77 
Ethology (Behavioral Biology), 107 
Evolutionary Biology, 77; Ecology 
and, 77
Experim ental Psychology, 130 
Experim ental Psychopathology, 130 
Field Crop Science, 53 
Fishery Science, 71 
Floriculture and O rnam ental H o rti­
culture, 90, 91 
Food, 92
Food and N utrition , 91, 92 
Food Science and Technology, 95 
Forest Conservation, 71 
General Botany, 66 
General Ecology, 77 
General Psychology, 130 
Genetics, 99; at the G raduate School 
of Medical Sciences, 103; Animal, 
59
Herpetology (Vertebrate Zoology), 77 
Histology, 158
H istory and Systems of Psychology, 
130
H orticulture, F loriculture and O rna­
m ental, 91 
H usbandry, Dairy, 60 
Ichthyology (Vertebrate Zoology), 77 
Im m unochem istry, 148 
Industrial Psychology, 130 
Insect Biochemistry, 84 
Insect Ecology, 84 
Insect Morphology, 84
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Insect Pathology, 84 
Insect Physiology, 84 
Insect Taxonom y, 84 
Insect Toxicology, 84 
Insecticide Chemistry, 84 
In ternational A gricultural Develop­
m ent, 101 
Invertebrate Zoology, 158 
Limnology, 84; A quatic Ecology, 77;
Entomology and, 84 
Mammalogy (Vertebrate Zoology), 77 
M arine Ecology (Aquatic Ecology), 77 
M athem atical Psychology, 130 
Medical Entomology, 84 
Medical Sciences, G raduate School of, 
51, 102
M edicine, Veterinary, 148; a t the 
G raduate School of Medical Sci­
ences, 51, 102 
Meteorology, 53
Microbiology, 104; a t the G raduate 
School of Medical Sciences, 103; 
Dairy, 74 
Mycology, 120
N atural Resources Conservation, 71 
N euroanatom y (Neurobiology), 107 
Neurobiology, 107; and Behavior, 
107; at the G raduate School of 
Medical Sciences, 104 
Neurochem istry (Neurobiology), 107 
Neurophysiology (Neurobiology), 107 
N utrition , 92, 110; Animal, 60; Food 
and, 92
Oceanography (Aquatic Ecology), 77 
O rnithology (Vertebrate Zoology), 77 
Paleoecology, 77 
Paleobotany, 66 
Parasitology, 77, 84, 148 
Pathogenic Bacteriology, 104, 148 
Pathology, Insect, 84; P lant, 120; Vet­
erinary, 148 
Personality and Social Psychology, 130 
Pharmacology, a t the G raduate 
School of Medical Sciences, 104, 
112; Veterinary, 148 
Phycology, 66 
Physical Biology, 113, 148 
Physiological Psychology, 130 
Physiology, 113; Animal, 148; C ellu­
lar, 113; Com parative, 113; E n ­
vironm ental, 77; a t the G raduate 
School of Medical Sciences, 104; In ­
sect, 84; Plant, 66; Sensory (N euro­
biology), 107; V ertebrate, 113 
P lan t Breeding, 115 
P lan t Breeding and  Biometry, 115 
P lan t Ecology, 66
P lan t M orphology and Anatomy, 66 
P lant Pathology, 120 
P lant Physiology, 66 
Plant Taxonom y, 66 
Pomology, 126 
Population  Ecology, 77 
Poultry  Science, 128 
Psychological Tests, Differential Psy­
chology and, 130 
Psycholinguistics, 130 
Psychology, 129; Com parative, 130; 
D evelopmental, 130; Differential, 
and Psychological Tests, 130; E du­
cational, 130; Experim ental, 130; 
General, 130; H istory and Systems 
of, 130; Industria l, 130; M athe­
m atical, 130; Personality and Social, 
130; Physiological, 130 
R adiation  Biology (Physical Biology), 
148
Resources, N atural Conservation, 71 
Seed Technology, 53 
Sensory Physiology (Neurobiology), 
107
Social Psychology, Personality and, 
130
Soil Science, 53 
Statistics, 142
Taxonom y, Insect, 84; P lan t, 66 
T errestria l Ecology, 77 
T heory  of Brain Function (N euro­
biology), 107 
Toxicology, Insect, 84 
Vegetable Crops, 145 
V ertebrate Physiology, 113 
V ertebrate Zoology, 77 
V eterinary Anatomy, 148 
V eterinary M edicine, 148 
V eterinary Obstetrics and Diseases of 
the Reproductive Organs, 148 
V eterinary Pathology, 148 
V eterinary Pharmacology, 148 
V eterinary Surgery, 148 
V eterinary Virology, 148 
W ildlife Science, 71 
Zoology, 158; Invertebrate, 158; V erte­
brate, 77
General Index
Activities for graduate students, 18-19 
Admission to Candidacy E xam ina­
tion, 12
Admission: applications for, 6-7; cate­
gories of, 7-8; requirem ents for, 
6-7; see also individual fields of 
study
Advanced degrees offered, 26-30 
African Studies, 33-34 
A gricultural Experim ent Station (Ge­
neva, New York), 49 
American Studies, 43 
A pplication: fee, 7; for admission, 
6-7; for fellowships, 15-16 
Arecibo Ionospheric Observatory, 45 
Assistantships: research, 14; residence 
credit, as affected by, 11; residence 
hall, 17; teaching (fellowships), 13- 
14
Brookhaven N ational Laboratory, 43 
Calendar, 1968-69, inside back cover 
Candidate for Degree Only (fee), 25 
Career, Summer Plans, Placem ent, 23 
Categories of Admission, 7-8 
Center for Environm ental Q uality 
M anagement, 44 
Center for H ousing and Environm ent­
al Studies, 44 
Center for Interna tional Studies, 32- 
33
C enter for Radiophysics and Space 
Research, 45 
Center for Research in Education, 45- 
46
Center for W ater Resources and 
M arine Sciences, 48-49 
Change of status, 8 
China Program , 34 
Clinic, 21
Cornell-H arvard Archaeological Ex­
p loration, 51 
Cornell-Sydney University Astronomy 
Center, 46 
Counseling Service, 19 
Degree programs, 7; advanced, 26-30 
Degree requirem ents, 8-13, see also 
individual Fields of study 
Developmental Studies, 46-47 
Division of Biological Sciences, 47 
Educational T esting  Service, 7
Em ployment: effect on fellowships, 
14-15; effect on residence credit, 
11-12; opportunities for part-tim e, 
18; opportunities for wives of g rad­
uate students, 18; see also Research 
assistantships, and Teaching fellow­
ships
English proficiency, 7 
Exam inations: Admission to C andi­
dacy, 12; Final (M aster’s degree), 
12; Final (Thesis) (Ph.D. degree), 
12; foreign language, 12-13; G radu­
ate Record, 6, 7; qualifying, 12; see 
also indiv idual Fields of study 
E xtram ural study, 11-12, see also Em ­
ploym ent
Fees: A pplication, 7; Candidate for 
Degree Only, 25; extension for pay­
m ent of, 23; General, 25; for health 
services, 21, 25; In  absentia, 26; 
refund of, 25; registration deposit, 
24; reinstatem ent, 23; Summ er Ses­
sion, 25; Sum m er Research, 26; 
thesis, 25; see also T u ition  
Fellowships: application for, 15-16; 
notification date, 15-16; teaching, 
13-14; see also individual Fields of 
study
Field Representatives, 53 
Fields of Instruction, 53 ff.; see also 
the Index of Fields and  M ajor and 
M inor Subjects 
Final Exam ination, 12 
Financial support, 13-18 
Foreign language, 12-13 
Foreign students, 19-20 
G annett Medical Clinic, 21 
G eneral Fee, 25 
G eneral inform ation, 18-23 
G raduate Center, 21 
G raduate Record Exam ination, 6, 7, 
see also individual Fields of study 
G raduate School of Medical Sciences, 
51-52
G raduate work taken elsewhere, 10 
H ealth: history, 20-21; requirem ents, 
20-21; services, 21 
H igher Proficiency Foreign Language 
Exam ination, 13 
H ospital, 21 
In absentia study, 26
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Insurance: m edical, 21; m otor vehicle, 
22
In terna tional A gricultural Develop­
m ent Program , 35-36 
In ternational Legal Studies, 36 
In terna tional students, 19-20 
In ternational Student Office, 20 
In terna tional Studies Center, 32-33 
In terna tional studies programs, 32-42 
Language: exam ination in, 12-13; in ­
struction in, 13; substitu tion  of, 13 
L atin  American Program , 36-37 
L ehm an Fellowships, 16 
Libraries, 31-32 
Living arrangem ents, 21-22 
Loans, 17-18
M aterials Science Center, 47-48 
M ilitary Science, Naval Science, Aero­
space Studies, 48 
M otor Vehicles, 22-23 
N ational Center for A tm ospheric R e­
search, 51 
N ational Defense Education Act Fel­
lowships, 15 
N ational Science Foundation Fellow­
ships, 15 
N ear Eastern Studies, 37-38 
Office of C om puter Services, 50 
Part-tim e studies, 11-12, see also Em ­
ploym ent 
Photo Science Studies, 51 
Placem ent, Career, Summ er Plans, 23 
Program on Com parative Economic 
Development, 35 
Professional degrees, 26-30 
P rorating  of tu ition , 24 
Professors-at-Large, 3 
Provisional candidates, 8 
Q ualifying exam ination, 12 
Refunds of tu ition  and fees, 25 
Regents Fellowships, 16 
R egistration as Candidate for Degree 
Only, 25
R egistration deposit fee, 24 
Research assistantships, 14 
Residence credit, 9-11; eligibility as 
affected by em ployment, 11; trans­
fer of, 10 
Residence hall assistantships, 17 
Resources for research and  advanced 
study, 30-52 
Sage G raduate Center, 21 
Sage H ospital, 21
Scholarships, 14-17, see also ind iv id­
ual Fields of study 
South Asia Program , 38-40 
Southeast Asia Program , 40-41 
Soviet Studies, 41-42 
Special Com m ittee, 8-9; chairm an of, 
9
Special facilities and service organiza­
tions, 49-51 
Statutory Divisions, 24 
Statistics Center, 48 
Student U nion, 19
Sum m er Plans, Career, Placem ent, 23 
Summ er research, 11; fellowships for, 
16-17 
Sum m er Session, 10 
Teachers, M aster of Science for, 27 
T eaching fellowships, 13-14 
T est of English as a Foreign L an­
guage, 7 
Thesis, 13; fee, 25 
T ransfer of residence credit, 10 
T u itio n , 23-24; p ro rating  of, 24; re ­
fund of, 25; Sum m er Session 25; 
Summ er Research, 26; see also Fees 
University Libraries, 31-32; Archives, 
32; special collections 31-32 
University Press, 50 
W ater Resources and M arine Sciences 
Center, 48-49 
W illard  Straight H all, 19
